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Feature 
_ Articles 


Is There a 
Case for 
Rail 
Transit? 


An engineer and chairman of the Bay Area Rapid Transit 
Impact Program Advisory Committee of the National Re- 
search Council takes issue with an earlier feature article 
(Transportation Research News 68) questioning the suc- 
cess of BART. Milton Pikarsky, chairman of the Regional 
Transportation Authority of Northeastern Illinois and 
former commissioner of public works for the city of 
Chicago is the author of a recent book Urban Transporta- 
tion Policy and Management (Lexington Books, 1976). In 
this interview he presents a strong, positive case for the 
construction of rail systems where they are needed. 


QUESTION: The Bay Area Rapid Transit (BART) has 
alternately been called either an expensive flop or a com- 


muter’s delight. Do you consider BART a success or a 
failure? 


PIKARSKY: BART has been successful in illustrating 
how public transportation can produce a given urban 
form. San Francisco made the decision to develop a land 
use plan consistent with high-intensity banking, shipping, 
and investment interests in a city of high-quality life- 
style—what many people call the San Francisco image. 

In many ways BART was the first conscious use of public 
transit to produce a predetermined urban form. It has 
been highly successful in this. 


| QUESTION: Critics of BART claim that BART has done 


_ little to reduce the pollution and congestion that BART 
_ was designed to eliminate. 


PIKARSKY: The notion that any rapid transit system, 
no matter how it is designed, will automatically reduce 
congestion and the numerous environmental problems 
associated with the automobile is open to question. In 
some cases it might be a decisive factor. Reduction in 
highway traffic must be accompanied by changes in cur- 
rent federal policies regarding land use and federal fund- 
ing. At present, the automobile is subsidized in a great 
many ways in which transit is not, and this has a good 
deal to do with the fact that for many kinds of trips 
transit is not always competitive with the private auto- 
mobile in terms of immediate out-of-the pocket expense, 
which is what the user sees. 


QUESTION: Can you give us an example? 


PIKARSKY: The main catalyst for the automobile can 
probably be said to be the 1956 Highway Trust Fund, 
which has resulted in the federal government paying 90 
percent of the cost of the highways, a massive investment 
exceeding $76 billion, together with policies to keep the 
price of gasoline down even as oil reserves are rapidly 
depleting. Discounting the rise in the consumer price in- 
dex, gasoline sells today at the 1957 price and has not 
been allowed to rise consistent with what would normally 
happen in a free economy when a resource becomes in- 
creasingly scarce. And there is the whole question of land 
use policy. 


QUESTION: What do you mean by land use policy in 
this context? 


PIKARSKY: The entry of the federal government into 
the housing market in 1934 with the formation of the 
Federal Housing Authority started the suburban sprawl. 
Within 42 years, FHA has provided more than $182 billion 
to aid more than 50 million households—and that is just 
one of the federal housing programs. The veterans pro- 
gram after World War II was of course another. And there 
has been the whole federal involvement in funding new 
roads, water districts, sewer construction, and city halls, 
which has made this sprawl possible. 


QUESTION: What does this have to do with rail transit? 


PIKARSKY: It has everything to do with public transit, 
rail or otherwise. Without the invention of the automo- 
bile, none of this low-density land use policy would have 
been possible. Previously, business entrepreneurs pro- 
vided good public service, not so, much to make a profit 
on the service itself but to make a profit on the land de- 
velopment that rail construction once ensured. When a 
rail line is built, people know it will be there a while. A 
bus may operate on a route today and disappear tomor- 
row. So businesses can work rail into their long-range in- 
vestment planning in a way that is not possible with bus 
service. Rail service becomes a powerful force in develop- 
ing efficient, organized living. 


QUESTION: Are you saying that as a nation we ought 
to go back to building congested cities and plow under 
the suburbs? Do you think people want this? 


PIKARSKY: No, | am not saying that at all. Obviously 
we have a tremendous investment in the suburban sprawl, 
and for all its inefficiency and other disadvantages it is 
what many people want or think they want. The point 
of land use planning, and the key role that public trans- 
portation plays in this planning, is to allow people to use 
their property in any way they want to providing they 
are willing to pay the costs for doing so. You cannot just 
rip up highways and homes because you claim to have a 
better plan. But what you can do is use the forces avail- 
able to reshape what we have, to control growth in a 
sensible way, and to work toward building a more energy- 
efficient environment and a better relation between hu- 
mans and the environment generally. 


QUESTION: But do you really need rail service to create 
an improved balance? Is not part of the objection to 
BART that buses could have done the job much cheaper? 
Are there not cases in which buses would do just as well 
at less expense? 


PIKARSKY: Of course. Rail is only justified in cases 
having sufficiently large population density or future 
growth that will justify the investment. Certainly subways 
can be supported in relatively few large cities, although it 
depends on the geography to some extent as to what kind 
of high-intensity corridors exist. You have to keep in 
mind that there are different kinds of rail design. In gen- 
eral, we think today of rail in terms of a fixed guideway, 
operating on its own right-of-way. However, just to say 
it is cheaper to put buses on already congested streets is 
not a solution to moving people either. The experience 
in cities having both rail and bus service is that the loss in 
ridership was largest on long bus routes where traffic con- 
gestion substantially increased trip time. Rail has a far 
superior record in this regard. But, the main point | want 
to make is that rail can do things that buses cannot do to 
make land use more efficient. 


QUESTION: | will grant you that from an economic 
viewpoint, which includes energy conservation, it is better 
to concentrate people in central cities rather than in low- 
density suburbs. But is it not obvious people really want 
the automobiles and the single family houses on the lots 
with the green lawns? 


PIKARSKY: |s it at all clear what people really need and 
want and what they can pay for? Cities traditionally 
have provided a high variety of work opportunities and 
alternatives to living that are attractive to people. With 
the automobile, people could live outside the city and 
still take advantage of these. But then all kinds of other 
things started to happen. Cities started to decline in ways 
that were important to people’s needs, and the funds 
were not there to solve some of the growing problems. 
But regardless of what problems you consider—the lack 


of replacement of deteriorated housing, the loss of jobs, 
the increase of crime—| put it to you that these problems 
are solvable. And | add that rail transit can help to ac- 
complish some of these things, for example, attracting 
industry and providing jobs. BART certainly revitalized 
downtown San Francisco—no one argues that—but what 
people do not see is that things do have to change be- 
cause of costs and energy questions. 


QUESTION: | would like to take a closer look at the 
questions of costs and energy. Let us take costs first. 
What costs are you talking about? Is not the argument 
against new rail systems in part that the tremendous in- 
vestments are being questioned? Further, rail systems 
seem to produce big operating deficits, which is one of 
the objections to BART. Yet, you seem to believe that 
public transportation is a superior investment to a com- 
munity. How can you show that to the average person? 


PIKARSKY: It is a difficult question to answer in a 
single breath. The basic problem is that society covers 
the costs of the automobile in hundreds of ways that are 
not perceived by the public as being subsidies to the auto- 
mobile, and public transit receives no such support at all. 
Take the question of property taxes. Are people really 
aware how much of their tax dollars goes to local street 
repair and street lights for automobiles? By contrast, 
BART must pay its own electric bill and maintain its own 
railway. Transit people have been saying this for a long 
time, but it has not had much effect on public policy. 
Most people think that the federal government pays for 
most of the costs of a highway and for relocation of 
homes and businesses in the path of the highway and 

that this is all there is to it. But who pays for the new 
sewers and water lines for the new housing? This is just 
another kind of automobile subsidy paid for in the prop- 
erty tax. Similarly, the cost of snow removal can be sub- 
stantial in the kind of winter we have just had in northern 
regions of the country, and yet snow removal costs are 
considered part of property taxes so that automobile traf- 
fic can function normally. |f a poll were taken, for ex- 
ample, how many people could guess the costs of auto- 
mobile that are covered in the budgets of the police and 
fire department? 


QUESTION: | would like to examine a bit closer a state- 
ment in your book about the percentage of fire depart- 
ment calls that are specifically for the purpose of handling 
burning automobiles. 


PIKARSKY: My point is that most people probably 
think that the part of their taxes that is directed toward 
fire protection service has to do exclusively with residen- 
tial or business property. In urban areas between 30 to 
40 percent of fire department calls are for burning auto- 
mobiles. Costs of living are rising rapidly, and the auto- 
mobile is responsible for a good deal of this in ways that 
are not apparent. The whole question as to why public 
transit is a good investment is, therefore, equally not ap- 
parent. It is like the energy crisis. Some people believe 


that there is no energy crisis, that it is all just a conspiracy 
of the oil companies to cause prices to rise and increase 
profits. Some call it our invisible crisis. 


QUESTION: But what is the role of public transportation 
in the energy crisis? At least one published paper con- 
tends that BART, for example, is energy wasteful and 
recommends that purely on the basis of energy arguments 
it ought to be torn down. 


PIKARSKY: Part of the difficulty has to do with com- 
plicated computations involving energy sources other than 
oil, such as certain types of coal, in producing electricity. 
For example, consider the San Francisco Muni system, a 
rail system running on electric power that is wholly pro- 
duced by hydroelectric plants. Is it sensible, considering 
the oil crisis, to argue the Muni should be shut down and 
patrons encouraged to burn more oil in automobiles? 
Some of these things are nonsense. Electric power used 
in rail transit can be produced from many sources other 
than the fast disappearing liquid petroleum reserves. 
Electric power can come from coal, the sun, or burning 
garbage. The tremendous advantage of rail is that it need 
use no oil resources at all. But the automobile, and the 
suburban sprawl which the automobile established, have 
led us to a life-style of extravagant energy consumption. 


QUESTION: Is it not true though that the U.S. Depart- 
ment of Transportation has published reports that essen- 
tially say that within the near future, in the event of an 
immediate crisis, public transit, even if it were doubled, 
would not be a significant factor in energy conservation? 


PIKARSKY: Yes and no. It is true that the nation has 
more than 120 million automobiles and trucks and only 
about 50 000 transit vehicles. So the number of transit 
vehicles if doubled would still be less than 1 percent of 
the vehicles available. The point remains that you would 
use these additional vehicles in selective ways. At present 
we operate transit around the clock as a social service and 
carry perhaps only one or two people at night on certain 
runs. Our loading factors are low. An energy-efficient 
operation would produce different statistics. A consid- 
eration of the journey-to-work statistics can be impressive. 
Most rail systems in the nation carry only a few thousand 
passengers per hour even at peak conditions, but the tre- 
mendous advantage of the rail is that it has the capacity 
to carry nearly 100 000 people/h and it is the only way 
of moving people at that volume. So the prospects for 
expansion are enormous, but you do have to have the 
systems in place and the kind of residential densities avail- 
able to support those systems. 


QU ESTION: Are you saying that rail is energy efficient 
since it need not use oil but that buses are not? 


PIKARSKY: A bus may not be as effective in energy 
conservation as a rail system, but buses are certainly far 
more efficient than automobiles; and there are, of course, 
many more opportunities to take advantage of the bus 
given the large, in-place highway system. But again the 


point | wish to make is that it is in the journey to work 


that these energy savings are most evident. For example, 
in Chicago, our 50-passenger rush-hour express buses get 
about 2.5 km/L (6 miles/gal). That is 128 passenger- 
km/L (300 passenger-miles/gal) if we carried seated pas- 
sengers only. Actually, on the average, the bus carries 70 
Passengers giving 179 passenger-km/L (420 passenger- 
miles/gal). For to equal that, a private automobile would 
have to get 179 passenger-km/L (420 miles/gal) if the 
automobile carried only the driver, which 75 percent of 
rush-hour automobiles do. And this is not an idealized or 
hypothetical situation. This is what is happening today on 
the major arterials in Chicago and in other cities as well. 


QUESTION: What do you see as a way of approaching 
the energy crisis through the use of rail, given the long 
lead times involved in constructing rail systems? 


PIKARSKY: Any real approach to the energy issue is 
Capital intensive. To change a system takes at least a gen- 
eration. Herman Kahn of the Hudson Institute puts the 
figure at 10 to 15 years minimum. Careful calculations, 
based on Leontief matrix formulations, indicate that if 
by 1990 $83 billion were invested in public transit sys- 
tems, including both rail and bus, public transit usage 
would increase nationally from the present 2.5 percent 
market share to about a 20 percent market share and 
automobile use would decline about 15 percent. These 
are not emergency calculations but simply what would 
happen on the average given the forces of the market- 
place. What this means in Chicago, for example, is that 
in 1990 we would be back to the oil consumption pat- 
terns typical of the 1940-1950 era, when the public 
transportation market share stood at about 42 percent 
for the city. Under these projections, the 1990 figure for 
the entire SMSA region of six counties covered by the 
Regional Transportation Authority would be about 34 
percent. These are very dramatic insights as to the poten- 
tial of public transit investment as a key factor in solving 
our energy problems. 


QUESTION: Does this conflict with the recent memo 
that President Carter sent to Secretary of Transportation 
Brock Adams expressing the view that ‘’many of the 
rapid transit systems are grossly overdesigned” and that 
we should insist on more use of bus lanes on existing 
streets, one-way streets, and other alternatives that would 
require no construction at all? 


PIKARSKY: It is my understanding that the President 
expressed concern as to whether some subway systems 
were overdesigned and whether other alternatives ought 
to be considered, including surface rail. The press seems 
to have reported this as indicating dark days ahead for 
public transportation. | think that is an overreaction. 
Certainly, the Carter administration has always expressed 
a commitment for rebuilding transit systems. Common 
sense dictates that there is only so much money and not 
every community can construct a subway. | have no 
trouble with that. 


QUESTION: What do you see happening here? 


PIKARSKY: It is clear that the resources must be in- 
vested during this decade to build transportation systems 
crucial for the next decade. In this sense, public transit 
is a little ahead of its time. We will probably not build 
vast subway systems, such as those in London, Paris, and 
Moscow. Instead, more attention will be given to surface 
rail, exclusive busways, and new kinds of public transit 
operation. | think there is no question that the invest- 
ment will be made. It is my conviction and judgment 
that this is the proper course of action. 
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Highways serve national and public needs by providing 
transportation links that reduce the cost of moving people 
and goods and thus stimulate economic growth and the 
development of natural resources. This is especially im- 
portant in developing countries. Because funds for new 
roads and for expansion of rural road systems are limited, 
objective models are needed to establish priorities. Fur- 
thermore, the governments of these countries and the in- 
ternational funding agencies such as the International 


The author is a professor of civil engineering at the University of 
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Bank for Reconstruction and Development (IBRD), re- 
gional development banks, and the U.S. Agency for In- 
ternational Development all need objective methods for 
comparing costs and benefits for highway projects in 
order to establish priorities for financing. Some informa- 
tion is available for determining these costs, based on re- 
search by IBRD and by the U.K. Transport and Road Re- 
search Laboratory, but these data are inadequate. 

A major research program now being conducted in 
Brazil will help fill these needs. The project involves the 
collection and analysis of empirical data on road design, 
deterioration, maintenance, and user costs. The results 
will be used to extend present highway planning models 
that analyze the interrelations of the three components 
affecting road transportation costs, i.e., construction, 
maintenance, and use. Such a planning model can be used 
to assist administrators in Brazil and in other developing 
countries to get the most out of highway dollars. The 
Brazilian project, sponsored by the Brazil Ministry of 


a 


Transport and the United Nations Development Program 
(UNDP), will further develop a planning model, which 
simulates real-world relations between construction and 
maintenance standards on the one hand and vehicle user 
costs on the other. The model will be used to study al- 
ternative design and maintenance standards and blend 
them to minimize total transportation costs. 


Scope of the Project 


The basic activities in the research include (a) making a 
series of surveys to determine vehicle operating costs in 
Brazil, (b) conducting experiments to relate speed and 
fuel consumption, (c) carrying out pavement performance 
and maintenance experiments, and (d) developing and ex- 
tending policy-decision models. These studies will relate 
construction, maintenance, and use costs to road con- 
struction and design standards and to pavement perfor- 
mance and maintenance. 

The basic research is being conducted on rural high- 
ways in the states of Minas Gerais, Goais, and Sao Paulo 
and in the Federal District; satellite studies will be con- 
ducted in other areas as needed. The aim is to provide 
full coverage of the variables involved. Where possible, 
the data and results will be presented such that they can 
be defined and translated for use on rural highways any- 
where in the world. 

This is the most comprehensive study ever undertaken 


The staff and international advisors 
to the Highway Cost Research Proj- 
ect. The author is in the center of 

the group, wearing dark glasses. 


Hudson (left), the international 
technical director of the project, 
discusses progress with Jose 
Teixena, the Brazilian director, 
and Ted Lustosa, of the Brazilian 
survey team. 


to develop vehicle-user cost data and will involve a con- 
centrated data collection effort from 1976 to 1979. 

The agreement for this project was signed in January 
1975 between the Government of Brazil and UNDP; 
IBRD is the executive agency for UNDP. The research 
team was assembled by the Government of Brazil and 
UNDP through the Empresa Brasileira de Planejamento 
de Transportes (GEIPOT) and the Texas Research and 
Development Foundation (TRDF). GEIPOT is a Bra- 
zilian corporation solely owned by the Brazil Ministry of 
Transport and charged with transportation planning and 
coordination. The total project staff involves more than 
150 persons; 140 are from Brazil, and 10 are from other 
countries. 

The National Highway Department (DNER) is cooper- 
ating with GEIPOT through its Road Research Institute 
(IPR), and both have received grants from the Institute 
for Economic and Social Planning (IPEA) and from the 
Secretariat for International Economic and Technical 
Cooperation (SUBIN) for the research. 

The approach of the UNDP and IBRD in the Brazilian 
study is to organize a group of experts from all over the 
world to provide technical information from many sources 
to solve the problem in cooperation with Brazilian coun- 
terparts. IBRD contracted with TRDF to provide the 
foreign staff for the project, which includes professionals 
on loan from the University of Texas at Austin and from 
various other institutions of the United States, Ecuador, 


Australia, Great Britain, and South Africa. The Brazilian 
staff is made up of 25 senior technicians. 


Major Parts of Study 


The Brazilian study is divided into three major parts: 
road-user cost surveys, road-user cost and traffic experi- 
ments, and pavement performance and maintenance 
studies. To develop reliable road-user cost information, 
the road-user cost surveys group is monitoring vehicle 
operating costs for as many as 500 vehicles of various 
types operating on a limited number of routes. These 
vehicles are drawn from 40 to 6O organizations operating 
buses, trucks, and automobiles in Brazil. These data will 
be analyzed to establish relations between user operating 
cost elements, such as tires, fuel, and lubricant consump- 
tion, depreciation and maintenance, and those characteris- 
tics of roadways that influence user operating cost. This 
survey of user data will also be used to validate similar re- 
lations being established experimentally. 

Tire and fuel savings are two of the important benefits 
that accrue to users through road improvements, and they 


1 Cores of asphalt taken from 
Brazilian highways will be tested in 
the central project laboratory. 

2 Test pits are being dug in 600 
locations on Brazilian roads in con- 
nection with the pavement portion 
of the study. 


can be readily measured. The study group is developing 
parameters to be used in a computer-based user-cost simu- 
lation model that will predict speed and fuel-consumption 
relations. These parameters will be developed from data 
collected from the observation of existing traffic streams 
and from experimental vehicles operating on a variety of 
road designs, including extremes of geometry, roughness, 
and environment. Nine experimentally equipped vehicles 
ranging from a Volkswagen 1300 to a 27-Mg (30-ton) 
Scania L-11038, equipped with a triple-axle trailer, will 
be used during these studies. 

Because of the magnitude and complexity of this 
project, a working group of advisors was established to 
meet periodically with the project personnel. The experi- 
ence and the knowledge of the advisors have been ex- 
tremely helpful in formulating the study plan and in 
solving some of the critical problems that have risen from 
time to time. The advisors will also be of great value in 
the analytical phase of the project. 


’ 


Instrumentation 


Over $0.5 million has been expended on equipment and 
instrumentation for this project. For example, pavement 
roughness, or riding quality, is an important independent 
variable that is related to user costs, including vehicle 
maintenance and depreciation costs, vehicle speed-fuel 
consumption relations, pavement design, construction 
cost, and pavement maintenance cost. For this reason, 
significant attention has been given to measuring rough- 
ness. A surface dynamics road profilometer is being used 
for calibration and measurement, and routine roughness 
measurements are being done with Mays road meters. 

Instruments have also been bought to carry out vehicle 
speed-fuel consumption and axle-load studies and to eval- 
uate pavement condition and pavement deflection. The 
dynaflect, a dynamic loading and deflection measuring 
device, is being used for pavement evaluation. A device 
for weighing vehicles in motion, developed by Clyde Lee 
at the University of Texas at Austin in cooperation with 
the Texas State Department of Highways and Public 
Transportation, is being used to evaluate traffic loads. 

More than 160 pavement test sections encompassing 
various surface design types and different geometrics, 
ages, traffic, and maintenance levels will be located, struc- 
turally evaluated, and monitored during a 3-year period 
of performance. In addition, supplemental sections in 
satellite areas will be studied to evaluate the effect of rain- 
fall and the performance of soil-cement bases. 


Summary 


This project began in 1975 and is nearly half completed. 
A report of the preliminary results available at midterm 
will be published this summer. Information from the 
project should be useful in determining fuel consumption 
policies in Brazil. 


Trucks like this Mercedes-Benz, carry- 
ing heavy loads over gravel roads, are 
acommon sight in Brazil. 
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“Ten-Four, 
Good Buddy” 
May Signal 
Help for 
Stranded 


Motorist 


Citizen band radio usually conjures up a mental picture of 
country and western hit songs, jammed air waves, and 
messages about a county mountie in the grass at the top 
of the hill taking pictures. But despite the proliferation 
of citizen band transmitters that are being used today as 
anovelty, a genuine and dedicated body of users are help- 
ing stranded and disabled motorists get back on the road. 

Several aspects of the use of citizens band radio for 
motorist aid were described and discussed at a two-day 
meeting on the subject sponsored by the TRB Committee 
on Communications and Committee on Motorist Aid in 
Lanham, Maryland, in October 1976. 

Lyle Thaxton, the conference cochairman, asked why 


CB radio is both condemned and praised at the same time. 


He listed several statements that can be applied to CB 
radio, depending on the viewpoint of the respondent at 
the time: CBradiois an effective means of responding to 
motorist needs; CB radio is an undisciplined, useless sys- 
tem for serious communications; the success of CB radio 
communication service has far exceeded expectations; 
CB radio service will be practically unusable during sun 
spot activity in a few years; CB radio is a nuisance toy; 
and CB radio is a tremendous new communication 


medium that represents a new social phenomenon in the 
United States. 

Regardless of its reputation, the class D citizen radio 
service, as it is formally known, is a ‘‘for-real’’ thing that 
is growing at a fantastic rate. It is now estimated that 
nearly 15 million people are using CB. As of September 
1976 there were 6.5 million licensed users, and the num- 
ber is still growing at the rate of about 400 000 new li- 
cense applications per month. 

Says Thaxton, ‘It may sound rather dramatic to speak 
of CB in the context of a major social phenomenon, but 
the truth is that it represents the first time that the non- 
technical average citizen has been able to have a mobile 
and nonwire communications capability at a modest cost. 
In the opinion of many, this may well just represent the 
‘tip of the iceberg’ of the future communication capability 
for the citizens of the United States.” 

The importance of the issue in the context of the 
meeting, said Thaxton, relates to the firmness of CB radio 
for purposes of planning and developing motorist aid sys- 
tems. No one wants to expend a lot of time and effort to 
develop a motorist aid system based on a communication 
system that might be only a passing fancy. On the other 
hand, if CB is here to stay—and on a truly large scale— 
then we should be actively involved in plans and programs 
to capitalize on its good points to improve highway safety 
and to provide the motorist with aid and information as 
required. 

Thaxton provided two examples. Late one night, a 
pickup truck with two occupants ran off a rural road, 
went over a bluff, and landed in a creek bed 200 yards 
from the road. Both occupants were injured and unable 
to leave the truck, but used the CB radio to call for help. 
If the truck had not been equipped with the CB radio, 
the occupants might not have been found for some time. 
In another instance, a truck driver used his CB radio to 
report a pickup driving the wrong way on an Interstate 
highway. The pickup was stopped and the driver found 
to be intoxicated. The trooper who received the call feels 
that prompt CB reporting was responsible for avoiding a 
tragic accident. 

R. G. Lavigne, of the Federal Highway Administration, 
described a number of studies sponsored by the federal 
government to investigate methods and techniques to 
provide better communication facilities for the motorist. 
Some have used special tranceivers in the vehicle operating 
at UHF frequencies, while others required no more than 
a roadside telephone. During this period, CB radio has 
taken the lead as the most widely used method of com- 
munication for motorists. Recognizing this phenomenon, 
the National Highway Traffic Safety Administration has 
developed a program known as National Emergency Aid 
Radio (NEAR). The purpose of the NEAR program is to 
exploit the use of CB radio as an existing resource for 
highway safety on an organized basis in order to save 
lives, lessen the severity of injuries, protect property, re- 
store the movement of traffic, provide information to the 
motorist relating to personal safety, and enhance citizen 
participation in public safety. 


CB radio is providing an effective means for motorists 
to communicate their needs, report incidents, and ex- 
change greetings to alleviate boredom on the highway. 
Approximately 1500 teams devote 400 h of volunteer 
time per year to help motcrists. The teams are asked to 
work toward a goal of 24-h coverage, and in many instances 
the hours of monitoring are interleaved with police moni- 
tors to provide complete coverage. The Michigan Emer- 
gency Patrol handles approximately 110 000 calls every 
year. Traffic information is rebroadcast to all drivers 
over six commercial stations, and 80 to 90 percent of 
Detroit rush-hour motorists listen to one of these stations 
every day. 

Maryland State Police have been active in visiting all 
private CB clubs in the state to discuss ways of improving 
their reporting, principally by verifying each report be- 
fore police are alerted. Some clubs in other states pre- 
screen and train mobile CB reporters and provide them 
with identification cards to ensure accurate reporting. 
New York State is now conducting an experiment in 
which 150 patrol vehicles are equipped with CB units for 
four periods of 2 weeks with CB in active use and 2 
weeks without CB units to monitor its effectiveness on 
normal highway activities. 

Delegates at the meeting addressed the question, How 
can the additional channels on the latest CB units be used 
effectively for motorist aid? It is hoped, said panelists at 
the session, that large numbers of CB users will move to 
the higher channels to relieve congestion on channel 9. 
Because of the more stringent equipment specifications 
that will be imposed on the new 40-channel units, all CB 
communications should improve. There are no plans by 
the Federal Communications Commission to create more 
reserved channels such as channel 9. 

Participants in the meeting saw an important phenom- 
enon emerging from the widespread use of CB in the form 
of public safety awareness and a mechanism for motorists 


to help one another without becoming physically involved. 


State police are finding many benefits and an increasing 
influence among drivers. Police are monitoring CB radio 
for criminal activity and have asked for and received ex- 
cellent cooperation from clubs and individual operators 
during search and rescue operations. Club cooperation 
and activity can be improved through the better training 
of club operators, education concerning proper reporting 
procedures, enforcement of strict channel discipline, and 
more frequent use of call letters. 

S. G. Tignor, of the Federal Highway Administration, 
pointed out that there is now about one CB radio for 
every four vehicles, which constitutes a large mobile real- 
time surveillance network. The typical freeway accident 
usually results in the need for motorist assistance, said 
Tignor. Any freeway incident, whether it is an accident, 
a disabled vehicle, or a spilled load, can induce a host of 
traffic operational problems. The severity of these prob- 
lems may be further magnified depending on the traffic 
flow and the duration of the incident. Rapid response in 
cleanup and removal of the incident is essential if traffic 
service is to be restored and if large traffic jams are to be 


avoided. Often‘alternate and parallel facilities can be 
used for carrying traffic while the incident is rectified if 
motorists know of the availability and the traffic status 
of the alternate route. Often, accident and enforcement 
investigations can be conducted at sites off the freeway 
to prevent additional congestion. 

The use of CB radios as a freeway management con- 
cept has not yet been structured, said Tignor, who con- 
cluded by hoping that the conference would promote 
discussion and provide ideas on how CB radios can assist 
in providing motorist needs and in maintaining a high 
level of transportation service. 

A number of comments were directed toward the 
limitations of CB for motorist aid. If a new system were 
being designed, it would be different and much improved, 
was a common comment. However, CB is here, and we 
should make the most of it for motorist aid. Some struc- 
ture or mechanism for improving the use of CB for mo- 
torist aid needs to be developed, as does also a longer 
range and significantly improved future system of high- 
way/motorist communication. 

The Radio Common Carriers are interested in provid- 
ing a telephone interconnect capability for CB users. The 
incentive for motorist aid rests in a possible tariff structure 
in which emergency calls to police are handled free of 
charge. Such a system would allow direct access to emer- 
gency systems over a larger area and for more hours per 
day. 

Arlen VanDoorn, of the Federal Communications 
Commission, told the meeting that there are approxi- 
mately 2.3 sets per license. VanDoorn observed that the 
27-MHz range is not necessarily the best range for CB and 
stressed the need for integration of systems such as call 
boxes and CB. 

Among the conclusions of the conference are the fol- 
lowing: 


1. CB radio is continuing to grow and has become an ac- 
cepted means of communication between motorists; 

2. While CB has many problems (location of band at 27 
MHz, short range, congestion), these problems ap- 
parently do not significantly deter its widespread use; 

3. CB radio is already a major means of requesting and 
receiving motorist aid; 

4. The volunteer organizations and state police are, in 
many areas, providing effective monitoring of CB 
channel 9 (this type of monitoring and the related 
cooperation between both parties are expanding); 

5. State and federal government should take a more ac- 
tive role in expanding and enhancing the use of CB 
for motorist ald; 

6. CB can be an effective alternate to call boxes (at the 
minimum, they can certainly complement each 
other}; and 

7. Telephone interconnect possibilities through the Radio 
Common Carriers may eventually offer an improved 
and expanded technique for communicating with 
authorities. 
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Kentucky Trucking Executive 
Appointed New Chief of FHWA 


William M. Cox, former senior vice-president of the Ligon 
Specialized Hauler, Inc., of Madisonville, Kentucky, ad- 
dresses a crowd of transportation executives and personal 
friends after being sworn in April 7 as United States Fed- 
eral Highway Administrator. He is flanked by Secretary 
of Transportation Brock Adams (left) and Senator Walter 
Huddleston (D-Ky.), while his parents look on. 

Mr. Cox is a former president of the Kentucky Motor 
Transport Association and vice-chairman of the Kentucky 
Public Service Commission. He was nominated to the 
post of Federal Highway Administrator by President 
Carter on March 31 and was confirmed by the Senate 
following a public hearing on April 5. 


TRB Committee Members Honored 


C. P. Heins, professor of civil engineering at the Univer- 
sity of Maryland and chairman of TRB Committee on 


Dynamics and Field Testing of Bridges, was recently nom- 
inated to receive the 1976 Award in Engineering Sciences 
for Scientific Achievement from the Washington Academy 
of Sciences. The award was given for his development of 
analytical-design specifications for complex bridge struc- 
tures. 

Delon Hampton, a professor at Howard University in 
Washington, D.C., and a member of three TRB commit 
tees, was among 24 black scientists and inventors honored 
by the Philadelphia Electric Company in its permanent 
exhibit at the Afro-American Cultural and Historical 
Museum at Independence Hall in Philadelphia. Hampton, 
a geotechnical engineer, was cited for significant accom- 
plishments in the field of foundation design and tunneling. 


Fifty-seventh Annual Meeting of TRB: 
Deadline for Papers Announced 


The Fifty-seventh Annual Meeting of the Transportation 
Research Board will be held at the Sheraton-Park Hotel 
and Shoreham Americana Hotel, Washington, D.C., Janu- 
ary 16-20, 1978. Authors who are contemplating sub- 
mitting papers for possible presentation at the meeting are 
reminded that the deadline for submission is August 10, 
1977. They are invited to write for a copy of the new 
edition of Information for Authors and for the necessary 
offer forms; both can be obtained from Transportation 
Research Board, 2101 Constitution Avenue, N.W., Wash- 
ington, D.C. 20418. 

The Transportation Research Board is especially in- 
terested in receiving papers on rail transport and rail 
transit subjects for possible presentation at the Fifty- 
seventh Annual Meeting in January 1978. The Commit- 
tee on Electrification Systems is particularly interested in 
receiving papers on rail transit electrification. For further 
information regarding rail transport papers contact James 
H, Seamon at the Transportation Research Board. 


Dissertation Prizes Offered 
by Operations Research Group 


A first prize of $150 and a second prize of $100 are of- 
fered by the Operations Research Society of America for 
the best two theses in transportation submitted during 
calendar year 1976 in partial fulfillment of the require- 
ments for the degree of master of science or doctor of 
philosophy, or the equivalent. 

Theses will be judged on the basis of overal! high pro- 
fessional quality and contribution to transportation sci- 
ence. Of particular interest are theses dealing both with 
models and with their evaluation through field measure- 
ment, but the prize is not restricted to such work. The 
judges will be three well-known professionals in the field 
of transportation and operations research. 

The deadline for receipt of theses is July 30, 1977. 
Further details may be obtained from Yupo Chan, Penn- 
sylvania Transportation Institute, Research Building B, 
Pennsylvania State University, University Park, Penn- 
sylvania 16802. 


PLANNING AND ADMINISTRATION 


Peak-Hour Travel Overemphasized, 
Says Former Highway Chief F. C. Turner 


Personal mobility is one of the highest priorities for most 
urban and suburban residents and must be given top con- 
sideration by transportation planners, a U.S. expert con- 
tends. ‘Any transportation system devised for urban 
areas must permit this priority social goal to be realized,” 
declared Frank C. Turner, former Federal Highway Ad- 
ministrator and a consultant to the International Road 
Federation. 

Turner said many transportation needs are thought of 
on the basis of a system of fixed routes and schedules to 
move large numbers of people, though not freight, be- 
tween a few concentrated collection and destination 
points during peak hours. The problem is, he continued, 
that most of the transport of persons within urbanized 
areas is not for work trips during the peak hour, but for 
trips for other purposes throughout the day and night. 
As a result, transportation systems must be designed to 
handle a large number of small increments of travel origi- 
nating from and terminating at an almost infinite number 
of widely dispersed points through the entire urban area. 

“Work trips will account for only about a quarter of 
the trips in most urban areas, and only about a half of all 
work trips will be made to any single location, such as the 
urban center core area itself,’ Turner pointed out. “The 
remainder of the work trips each day will be made to 
many other employment centers widely scattered through- 
out the urban area, including suburbia, and one end of 
virtually every trip will be at points distributed through- 
out the entire area. It must be recognized that from 75 


to 90 percent of the total person-trips within typical 
urban areas will neither begin nor end in the central city 
area. 

“The scale of values of the typical urban dweller will 
likely be quite different from the scale that a planner 
normally uses to test the ‘efficiency’ of a plan. For ex- 
ample, it has been demonstrated in the United States that 
the majority of our people wish to live in ‘urban sprawl,’ 
a pattern of residential living that urban planners loudly 
condemn as being extravagant in the use of land and 
other features. 

“But for these typical urban residents who prefer this 
residential life-style, the additional land area that is re- 
quired; the additional miles of water, sewer, power, and 
telephone lines that it requires; the additional area that 
must be devoted to streets; and the additional travel that 
may be generated are justifiable in that they permit them 
to achieve the life-style that they prefer. 

“In the United States, this expressed preference of the 
individual must be accepted by the urban planner as a 
basic and controlling principle. The transportation sys- 
tem that is planned must be a system that gives the max- 
imum number of personal mobility choices to the indi- 
vidual rather than a system that the planner thinks is 
best based on the number of people served as a group. 


Transit Service for Elderly, 
Handicapped Is Success in Kentucky 


A public transportation program, started by the State of 
Kentucky a year ago to provide free or minimal-charge 
bus services for the elderly and handicapped in 20 coun- 
ties, is apparently asuccess. A recent report shows that 
ridership on the buses, which were specially outfitted to 
accommodate the aged and handicapped, climbed to 
about 117 000 persons during the last half of 1976. The 
Division of Urban-Regional Planning in the Kentucky De- 
partment of Transportation first developed the program in 
1975 and secured the federal funding needed to launch it. 

Ridership figures for the first half of 1976 were not 
available, since the service did not become fully opera- 
tional until last July. A breakdown of the total ridership 
figures reported for July-December 1976 revealed that 
the new service was most popular among the elderly. 
About 61 percent of all the passengers were in that cate- 
gory. The handicapped accounted for all but about 7 
percent of the remainder. The 7 percent classified as 
neither aged nor handicapped was made up of other riders 
allowed to board and ride the buses if empty seats re- 
mained after the elderly and handicapped were accom- 
modated. 

Under the enabling grant awarded to Kentucky in 1975 
to establish the program, each local service was funded 80 
percent with federal money. The balance had to be made 
up locally by nine private, nonprofit agencies, which sup- 
ervised and operated the program within their respective 
localities. 
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Role of States in Rail 
Transport Is Examined 


The Committee on State Role in Rail Transport expects 
to sponsor two sessions at the 1978 Annual Meeting of 
the Transportation Research Board. The first session 

will focus on the existing structure of the rail industry to 
identify changes or trends that could improve the position 
of the rail mode in providing transportation services. 
Pricing competition, mergers, and market-share domi- 
nance will be considered. The second session will examine 
state role, if any, in influencing or implementing desirable 
changes in the rail industry. State policies and programs 
relating to taxation, financing, regulation, and ownership 
will be considered. Anyone interested in contributing 
papers for these sessions should contact Edward J. Ward, 
Rail Transport Specialist, Transportation Research Board, 
2101 Constitution Avenue, N.W., Washington, D.C. 
20418. 


DESIGN AND CONSTRUCTION 


World’s Longest Steel Arch Bridge 
Nears Completion in West Virginia 


A bridge that will set new state, national, and world rec- 
ords is expected to be completed late this year, says its 
owner, the West Virginia Department of Highways. The 
New River Bridge, being constructed by the American 
Bridge Division of U.S. Steel at a cost of nearly $34 mil- 
lion, will carry the state’s Appalachian Corridor L high- 
way across a scenic gorge deep in the hills of Fayette 
County. The bridge is the most expensive single project 


ever undertaken not only by the highway department 
but also under the Appalachian development highway 
program. 

With a main span of 518 m (1700 ft), the world’s 
longest steel arch bridge will outdistance the current 
record-holder at Bayonne, New Jersey, by 15 m (48 ft). 
The total length of the bridge and approaches—923.7 m 
(3030.5 ft)—is supported by nine land piers and two 
abutments. 

At 267 m (876 ft) above the waters of the New River, 
the bridge will be second highest in the nation and highest 
east of the Mississippi and will top the Washington Monu- 
ment by 99 m (325 ft). Designed by Michael Baker, Jr., 
Inc., it required 4759 design calculation sheets and draw- 
ings equal to one person working 40 h/week for 15 years. 

Contributing to the massiveness of the span will be 
over 19 000 Mg (21 000 tons) of structural steel, 1500 
Mg (1700 tons) of reinforcing steel, 12 000 m? (17 000 
yd?) of concrete for the substructure, and 4500 m? (6000 
yd?) of superstructure concrete, making a total weight of 
more than 39 000 Mg (88 million Ib). More than 1825 m 
(6000 ft) of aluminum railing will border the four-lane 
deck, which includes a concrete divider and 2.4-m (8-ft) 
shoulders in its 21-m (69.3-ft) width. 

Steel boxes form the members of the arch, which rises 
113 m (370 ft). Down at the pins the vertical sides are steel 
plates 188 cm (74 in) high and 10.2 cm (4 in) thick. In 
the largest joint are 2300 bolts. 

Rail lines at the bottom of the gorge on either side of 
the river transport machinery and materials to the site. A 
1067-m (3500-ft) cableway across the canyon erects the 
steel, the largest piece of which weighed 78 Mg (172 000 
Ib). 

By using unpainted weathering steel, which blends 
aesthetically with the span’s natural surroundings, the de- 
partment saved $300 000 on the original cost and ap- 


proximately $1 million for each painting that would have 
been necessary to maintain the bridge. 


Goodbye ARBA! Hello ARTBA! 


The American Road Builders Association celebrated its 
seventy-fifth diamond jubilee in March by going out of 
business and immediately forming again as the American 
_ Road and Transportation Builders’ Association. The 

__ change was made at the associations’s Annual Meeting in 
_ Bal Harbour, Florida. 

“The name change is purely symbolic,” says ARTBA 
Executive Vice President Daniel J. Hanson, Sr. “ARBA 
had been functioning as a multimodal transportation 
organization for several years. We think that the new 
ARTBA will operate much like the old ARBA. Neverthe- 
less, the change is important as a recognition of the asso- 
Ciation’s expanding role in total transportation develop- 
ment.’ 


OPERATION AND MAINTENANCE 


Shrinking Britain’s Boundaries 
With 125-mph Trains 


In October 1976 Britain became the third country in the 
world to operate 200-km/h (125-mph) trains, when the 
first of 27 high-speed trains went into passenger service 
between London and South Wales, concentrating on the 
important commercial and industrial area around the city 
of Bristol. 

These high-speed trains are unique in that they were 
conceived, designed, and constructed in British Railways’ 
own Railway Technical Center in Derby, England. British 
Rail Engineering, Ltd., a wholly owned subsidiary of 
British Rail, turned engineering theory into reality in 
starting construction of the 59 train sets now on order. 
The second batch of 32 trains will run on the main line 


from London along the east coast of England to Edin- 
burgh in Scotland. 

The high-speed trains are powered by two 1678-kW 
(2250-hp) diesel engines located behind a driving cab at 
each end of the train. The design of the train was devel- 
oped from a highly successful prototype unit that on 
June 12, 1973, became the fastest diesel train in the 
world when it ran at 229 km/L (142 mph) during engi- 
neering trials. 

Each train consists of two power cars and seven pas- 
senger coaches. Advanced technology and design have en- 
abled the weight of the train to be reduced from the 446 
Mg of a conventional train to 383 Mg. Each train can 
carry 318 passengers and consumers about 3.75 L/km (1.6 
miles/gal) of diesel fuel at the 200-km/h (125-mph) cruis- 
ing speed, a significantly lower rate than that of conven- 
tional trains. 

Despite the high speed of the train, it can stop within 
the same distance as conventional trains because of a 
wheel slide-prevention device that has been specially de- 


71 Nota typical English pub, but 
nevertheless the buffet on British 
Rail’s new 200-km/h trains serves a 
good cross section of British food 
and drink. 


2 A first-class coach on an Inter- 
city 125 train. 
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veloped to keep the wheels from locking during braking. 
The use of glass reinforced plastic has made an important 
contribution to weight savings on the train. The power 
car cab, coach doors, and much of the toilet compart- 
ments use this strong, lightweight material. 

The riding qualities of the train are due to the im- 
proved suspension and bogie design. Both power car and 
coach bogies are box-type, steel fabrications, and the 
coaches are fitted with coil spring and air-cushion suspen- 
sion. The module concept plays a significant part in the 
design of these trains, and the principle of keeping the 
train in service by being able to remove and replace unit- 
ized equipment without holding up the vehicle for pro- 
tracted repairs is much in evidence. 

Passengers in both the first-class and second-class sec- 
tions enjoy air conditioning, wall-to-wall carpeting, indi- 
vidual seats, double glazing to cut down noise, and auto- 


ts 


The Intercity 125 train on its way 
from London to Bristol. The train 
has a cruising speed of 200 km/h. 


matic draught-free sliding doors at the end of each car. 
New catering vehicles provide freshly cooked meals, which 
can be ordered by and served to passengers at their seats, 
or simple hot dishes, which passengers may collect from 
the buffet and take back to their seats. 

William T. Coleman, Jr., U.S. Secretary of Transporta- 
tion during the Ford administration, was one of the first 
to ride the British high-speed trains. On June 14, 1976, 
he traveled to Didcot from London’s Paddington Station 
to assess the applicability of Britain’s efforts to the North 
American Amtrak operation. Transportation Systems 
and Market Research, Ltd. (TRANSMARK), the consul- 
tancy subsidiary of British Rail, has been making a de- 
tailed study of the Washington-New York-Boston rail link 
since 1975 under a $100 000 contract from the U.S. De- 
partment of Transportation. TRANSMARK is examining 
recent progress and recommending future marketing 
strategy and service planning. 

The high-speed train represents a major step forward 


in British Rail’s long-term strategy designed to decrease 
travel times, increase passenger comfort, and attract more ~ 
business to the railway. The next step will bring similar 
improvements to the intercity services on the electrified 
lines when the first of the 250-km/h (155-mph) advanced 
passenger trains (APT) comes into service in 1978. These 
trains, which represent a considerable step forward from 
the technology of even the high-speed train, have a unique 
suspension system that enables curves to be negotiated in 
complete safety and with no discomfort to passengers at 
speeds 40 percent faster than those of conventional trains. 
The APT has been developed as a high-performance train 
for existing track, eliminating the need for expensive 
modifications to track, signaling, and other fixed installa- 
tions on the railroad. 


Safety and Security Problems 
of Transit Systems Under Scrutiny 


Potential passenger safety and security problems that 
could arise in automated guideway transit (AGT) systems 
of the future are being studied by Dunlap and Associates, 
of Darien, Connecticut, under a 2-year $588 000 con- 
tract from the Transportation Systems Center of the U.S. 
Department of Transportation. 

Crime, vandalism, emergency first aid, rescue, and 
evacuation systems will be the focus of the study of 
driverless transit systems operating on guideways such as 
suspended monorail, narrow bore tunnels, and guideways 
passing through buildings. Experiments will also be per- 
formed to determine the effects on passengers of sudden 
emergency stops. 

Passenger perception of safety and security will be 
studied through surveys and interviews. At the conclu- 
sion of the study, a workshop will be conducted to as- 
sess the practicality of the guidelines developed by the 
researchers. Subcontractors for the project are the De- 
partment of Engineering Science and Systems, University 
of Virginia, and the Vought Corporation, a subsidiary of 
the LTV Corporation, Dallas. 


Signs of Intelligence 


Sign hunting appears to be in vogue, especially in Alaska. 
According to the ///inois Highway Engineer Magazine and 
the Fairbanks News-Miner newspaper, highway sign hunt- 
ing is popular with those who are not bright enough to 
hunt game and fowl and those too lazy to target practice 
on a range or some secluded area. Although numerous 
“subspecies’’ exist throughout Alaska, the most sought 
after are the red octagonal and yellow diamond-shaped 
signs, better known among the sign hunters as ‘‘da reduns”’ 
and ‘‘da yelluns.’” Although there is no closed season or 
bag limit on road signs, a season of sorts is set by climate. 


Since sign hunters cannot tolerate the physical discom- 
fort of Alaska’s harsh winters, signs are hunted mainly in 
warm weather months. The reason sign hunters hunt 
signs? ‘‘Because they are there.’’ The high point in the 
life of a sign hunter is not the simple destruction of a 
road sign. It is the realization that comes after bagging a 
sign that the hunter has, in fact, conquered an intelligence 
far superior to his own. 


Traffic Control Techniques 
Save Much Gasoline, Says Study 


Substantial improvements in energy conservation by 
motor vehicles can be achieved through the use of various 
traffic control techniques, according to a study on motor 
vehicle fuel consumption conducted by the Honeywell 
Traffic Management Center of Hopkins, Minnesota, for 
the Federal Highway Administration and the Federal 
Energy Administration. 

To keep the study within reasonable cost and time 
limits and to avoid possible disturbances to traffic, the 
investigation was performed on a digital computer rather 
than in the field. Traffic typical of both east and west 
coast street networks was represented in a computer 
model, which simulates traffic in a manner similar to real 
traffic behavior and keeps track of the position, speed, 
and acceleration of each simulated vehicle. The model 
also duplicates the effect of traffic control alternatives 
on traffic flow. 

The study indicated that traffic control actions such 
as changing two-way streets to one-way, use of traffic 
signals that are more responsive to actual demand, and 
longer cycle lengths for signals, can decrease fuel con- 
sumption. On the other hand, preserving a period of 
time at a signalized intersection for exclusive pedestrian 
movement can result in fuel waste. Also, under heavy 
traffic conditions, the use of reserved bus lanes on arte- 
rial streets may increase fuel use because of congestion 
caused by forcing vehicles into fewer lanes. 


Hydrogen-Powered Transit Vehicle 
Being Tested 


Since the energy squeeze began, serious consideration 
has been given to unconventional types of fuels including 
hydrogen. Recent experimentation involved the perfor- 
mance of a hydrogen-powered transit vehicle developed 
by the Billings Energy Corporation of Provo, Utah. 
There are several reasons why hydrogen might be seri- 
ously considered as an automotive fuel. |t is well estab- 
lished that conventional engines, when converted to burn 
hydrogen, become essentially pollution free. Hydrogen 
may be manufactured from a variety of domestic energy 
resources and water. The production of hydrogen does 
not depend on depletable resources, and the cost of large- 


scale hydrogen production is projected to be competitive 
with or superior to other synthetic fuels. 

Hydrogen is not now widely available and may not be 
so for some time. This means that commercial applica- 
tion of the fuel in automotive use will most likely be for 
fleet vehicles provided with a central production and 
storage facility. A significant problem is the safe storage 
of hydrogen. Metal hydrides offer an attractive storage 
medium except that they are very heavy. However, some 
vehicles can carry extra weight without serious problems. 
These include trains, farm tractors, warehouse vehicles, 
small commuter cars, and buses. 

To obtain operating experience and performance data, 
a 19-passenger Winnebago bus was converted to burn hy- 
drogen. From a simulation of dynamic driving conditions, 
it was estimated that the heavier hydrogen vehicle used 30 
percent less fuel energy than the lighter conventional 
gasoline-powered vehicle. This was encouraging to the 
experimenters, given the significant addition of the hy- 
dride storage medium. The predicted fuel economy was 
borne out in operating experience in service on the bus 
route between Provo and Orem, Utah. 


NCHRP 


Performance Specifications Sought 
for Bridge Deck Joint-Sealing Systems 


Howard, Needles, Tammen and Bergendoff, of Fairfield, 
New Jersey, has been awarded a $30 000 research project 
on bridge deck joint-sealing systems by the National 
Cooperative Highway Research Program. The project, 
designated NCHRP 10-11, is expected to be completed 
by the middle of November 1977. 

Says NCHRP, ‘A large majority of bridge deck joint- 
sealing systems in use today are proprietary products. 
These products are designed in companies and corpora- 
tions in which a full range of experience with bridge deck 
behavior, field installation conditions, dynamic loading 
effects, climatic conditions, and pavement maintenance 
procedures is often not available. As a consequence, 
these products do not always function in the structures 
as intended. Some require costly maintenance, and 
others actually fail to survive more than a few years.”’ 

Most of these products do not carry any guarantee, so 
the public agency has to assume responsibility for their 
adequacy and performance. This specifying practice, 
when combined with current contract bidding procedures, 
has an adverse effect on the quality of sealing systems. 
Because contracts are normally awarded to the low bid- 
der, all contractors must, if they are going to survive, de- 
vise ways to furnish and install products that will satisfy 
contract requirements at the least cost. Likewise, the 
manufacturers of sealing systems are usually forced to 
modify their designs and procedures to be competitive. 
This usually means a reduction in performance and qual- 
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ity and a corresponding increase in maintenance and re- 
placement cost. 

Optimum cost, which considers long-term performance 
as well as first cost, should be the goal for bridge deck 
joint-sealing systems. This goal can be reached by apply- 
ing an effective performance specification, with the addi- 
tional advantage that fewer publicly funded structures 
would have to be erected as experimental installations 
for proprietary products. At the same time, private com- 
panies would be encouraged to design and develop the 
kind and quality of products that are really needed. 

The objective of the NCHRP project is to develop an 
effective performance specification for prefabricated, 
surface-mounted, joint-sealing systems for bridge decks. . 
The systems are designed for a total horizontal movement 
of 102 mm (4 in) or less. 

To accomplish this, the Howard, Needles, Tammen 
and Bergendoff researchers will (a) review the available 
performance specifications applicable to bridge deck 
joint-sealing systems; (b) assess the performance of sys- 
tems currently in use; (c) evaluate the relevant design, 
construction, and maintenance practices currently in use 
by the various transportation agencies; (d) develop rea- 
sonable performance criteria for suitable systems; (e) rec- 
ommend a performance specification in a form suitable 
for possible adoption by AASHTO; and (f) identify any 
bridge deck joint-sealing system problems in need of 
further research. 


Impact of Highway Fills on Wetlands 
to Be Explored Under NCHRP Contract 


Coastal and inland wetlands are being increasingly recog- 
nized by the public as important ecosystems. They help 
to regulate and improve the quality of surface and ground- 


water and are biologically productive. However, draining, 
filling, and pollution of wetlands have reduced their areas ~ 
and lowered their productivity. Highway construction 
across wetlands has contributed to wetland development 
and has been responsible for major wetland disturbances 
and loss. 

To determine the ecological effects of placing highway 
fills on wetlands and associated floodplains, the National 
Cooperative Highway Research Program is funding a 
$150 000 study to be carried out by the University of 
Massachusetts. Designated NCHRP Project 20-15, the 
study will include development of guidelines as a manage- 
ment tool for the decision-making process regarding 
routes, fills, bridges, and other design alternatives. 

Earth fills have been the major initial cause of most 
highway-associated wetland changes. Fills are responsible 
for physically changing the major distinguishing charac- 
teristics of wetland systems—the movement of water over 
and through soils. Construction of fills and disturbance 
of the wetlands have contributed to increased turbidity, 
alteration of plant and animal communities, and pollution 
from highway surface runoff. 

Says NCHRP, “Determination of the impact of a bridge 
or earth fill on the ecology of a specific wetland is a com- 
plex problem. Nevertheless, transportation agencies are 
required to make environmental assessments for proposed 
wetland facilities. Consequently, a need exists for a bet- 
ter understanding of the ecological effects of highways on 
wetlands as well as for guidance in making highway loca- 
tion and design decisions when wetlands and associated 
floodplains are involved.” 

Despite a past history of often unfavorable environ- 
mental changes caused by highways, wetland areas are 
considered potentially desirable locations for new high- 
ways because the terrain is gentle and flat. 

The researchers from the University of Massachusetts 
will review and evaluate all available information on the 


subject and prepare a state-of-the-art report covering (a) 
the ecological effects of highway fills and bridges on wet- 
lands and (b) techniques, procedures, and methodology, 
including sampling and equipment, for assessing the 
ecological effects. They will also identify wetland case 
studies that provide data on the periods before, during, 
and after highway construction and evaluate the ecolog- 
ical impacts of the construction. Finally, they will pre- 
pare a user’s manual for ecological assessments of wet- 
lands and for guidance in selecting from among design al- 
ternatives such as fills, bridges, and related elements in 
wetlands and associated floodplains. The research is to 
be completed by the end of November 1978. 


_ Recycling Pavement Materials 
Agencies concerned with building and maintaining streets 
and highways are faced with the problems of inflation, 
reduced budgets, shortage of materials, and curtailment 
of energy use. These factors have spurred a nationwide 
trend toward examining the more efficient use of mate- 
rials, energy, and money. One such approach is concerned 
with the reuse or recycling of existing pavement materials 
for reconstruction or rehabilitation of concrete and as- 
phalt pavements. 

The National Cooperative Highway Research Program 
is investigating the possibilities of recycling pavement 
materials under NCHRP Project 1-17, which is being 
carried out for NCHRP by the Texas A&M Research 
Foundation. Funding for the study is $200 000. 

Many agencies are already involved in recycling pave- 
ment materials. The practice has increased substantially 
in recent years, and several asphalt pavement recycling 
demonstration projects are currently scheduled under the 
auspices of the Demonstration Projects Program of Fed- 
eral Highway Administration Region 15. 

A spokesman for the Texas A&M Research Founda- 
tion says, ‘’In general, cost savings have been realized for 
certain recycling efforts. For example, aggregates and 
selected binders can be reused, and energy can be con- 
served by reusing the aggregate, reducing the amount of 
binder in certain cases, and reducing transportation of 
materials. 

“A specific benefit of recycling appears to include re- 
ducing the demand for construction aggregates at a time 
when sources near urban and other high-use areas are 
being depleted. The quality of available materials is ata 
low level, and they are becoming unavailable in certain 
locations because of mining restrictions, environmental 
protection regulations, and appreciating land values. 
Quality aggregates must therefore be used selectively; 
marginal aggregates must be improved or used or both; 
and supplemental aggregate sources must be developed. 
In the past, paving materials have been disposed of by 
simply finding a location and hiding the material, usually 
by burying it. With a growing concern about pollution 
and its effect on the environment, disposal of rubble and 


other materials by burying is becoming increasingly less 
attractive. Further, the waste of potentially good rock 
cannot be tolerated, even by an affluent society. Asa 
consequence, serious consideration must be given to re- 
cycling rubble whenever possible." 

The researchers will first develop guidelines for re- 
cycling pavement materials, taking into consideration the 
existing pavement structure and geometry, various recy- 
cling approaches (including equipment needs, environ- 
mental effects, energy requirements, and economics), and 
recycling procedures and processes. They will then evalu- 
ate the practicability of these guidelines by analyzing and 
interpreting information from past and current pavement 
recycling projects. The study is expected to be completed 
by January 31, 1979. 


Effects of Deicing Salts 
on Roadside Plants and Grasses Explored 


In this mobile society, streets and highways are kept free 
of snow and ice during the winter season so that travel is 
safe and so that the maximum use can be made of the in- 
vestment in highway facilities and motor vehicles. This 
has largely been accomplished by the use of deicing com- 
pounds, usually sodium chloride and calcium chloride. In- 
creased use of these deicing salts has raised questions about 
possible detrimental effects on the highway surface, motor 
vehicles, roadside vegetation, water quality, and wildlife. 

NCHRP has investigated the problem for years. A pre- 
vious report (NCHRP Report 91) described the effect of 
deicing salts on water quality and biota. Recently pub- 
lished NCHRP Report 170, Effects of Deicing Salts on 
Plant Biota and Soil, contains the findings of a research 
study by the Virginia Polytechnic Institute and State Uni- 
versity. 

Report 170 contains information from (a) laboratory 
and greenhouse studies on the physiological effects of 
calcium, sodium, and chloride ions on plant growth and 
(b) field studies on the actual effects of calcium chloride 
and sodium chloride on specific woody plants and grasses. 

Although the report indicates that extensive use of de- 
icing salts can result in contamination of roadside soils 
and injury to plant life, it determines that soil contamina- 
tion and injury to plant life do not occur where there 
is adequate drainage of surface runoff from the roadside. 
There is little likelinood of deicing chemicals affecting 
roadside trees along roads when the trees are set back 9 m 
(30 ft) from the pavement edge to conform with current 
safety standards and the AASHTO Landscape Design 
Guide. 

The report shows marked differences in tolerance of 
the various trees, shrubs, and grasses included in the con- 
trolled field study. Honey locust, privet, honeysuckle, 
juniper, and Kentucky 31 tall fescue grass were found to 
be quite resistant to rather heavy applications of deicing 
salts. Tulip poplar, green ash, rose, spirea, hemlock, and 
Kentucky bluegrass were all seriously injured by much 
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lighter applications. It was also found that fertile soils, 
particularly those high in phosphate, reduce injury from 
deicing salts. 

The scope of the project did not permit determination 
of salt tolerance for a wide range of plant species used in 
various parts of the country. It did, however, demonstrate 
that some plants are highly tolerant to the ions in deicing 
salts and developed laboratory and field procedures for 
determining the tolerance. As a result, it provides a basis 
for determining the tolerance of local plant species in dif- 
ferent regions and, if the problem persists, developing 
more resistant species. 


Clearing Away the Fog: 
Study Lists Guidance Systems 


Use of aclosed-circuit television driving simulator, coupled 
with actual highway test runs through dense fog carried 
out by volunteer drivers, has shed new light on the prob- 
lem of visibility and driver behavior in highway fog. 

The findings are disclosed in the recently published 
NCHRP Report 171, Highway Fog: Visibility Measures 
and Guidance Systems. The National Cooperative High- 
way Research Program has been active in the analysis of 
the fog problem for 10 years. An earlier report (NCHRP 
Report 95) indicated that further research was needed. 
Accordingly, the present study was carried out for NCHRP 
by the Sperry Systems Management Division of Sperry 
Rand Corporation. 

The researchers developed a fog visibility index as a 
means of quantifying fog levels. The index was calibrated 
and validated by computer simulation studies and by a 
series of on-road tests in fog. The analysis showed that, 
although the driver is deprived of some useful visual in- 
formation at less dense fog levels, driver performance is 
not seriously degraded until visibility drops below ap- 
proximately 183 m (600 ft) in daylight. 

Limited tests on the UCLA closed-circuit television 
driving simulator demonstrated successful simulation of 


fog. The tests indicated that the reaction and perception 
time of a reasonably alert driver in fog is about 1.4 s, 
which is less than the time normally used in calculating 
stopping distances. 

In surveying available instruments for measuring fog, 
the researchers found that the scatter types of instrument 
seem to be most useful for general highway fog use, al- 
though they are not so accurate as transmissometers. All 
instruments currently available measure a more or less 
limited sample of fog, and therefore single-device installa- 
tions are subject to gross error in patchy fog or bank fog. 

Tests under realistic highway conditions in the pres- 
ence of dense fog were the most difficult part of the re- 
search project. A significant number of runs was made 
possible through the use of weather forecasters, the avail- 
ability of an instrumented test vehicle, and cooperation 
of volunteer drivers. 

What countermeasure techniques are available to the 
highway designer and the traffic engineer in the war 
against fog? Variable-message signs can be effective when 
properly used. Lane-marking ‘‘pancake”’ lights help to 
keep drivers from becoming disoriented, especially when 
entering a dense fog area. However, to provide an indica- 
tion of lane blockage, which is a serious hazard, lights 
along the center of the lane are probably also necessary 
for the detection of the stopped vehicle. 

Some of the more advanced active guidance systems 
appear to have promise for the future, and some of the 
simpler block guidance systems are technically feasible 
now. Such systems may be economically viable in con- 
junction with freeway surveillance and control system in- 
stallation. In the future, passing aids and automatic guid- 
ance systems currently being studied may prove to be 
readily adaptable to guidance systems for highway fog. 

The report recommends further study in the areas of 
driver behavior in fog as revealed by speed and headway 
distributions, techniques for providing traffic and visi- 
bility data inputs to system control algorithms, and fac- 
tors affecting driver receptiveness to warning messages 
and the credibility of warning systems. 


Standards Published for Field Compaction 
of Granular Bases and Subbases 


The increase in the number of heavy trucks makes it im- 
portant to obtain adequate compaction of granular bases 
and subbases used in flexible pavement construction. 
However, many state highway departments do not have 
reliable procedures for determining an acceptable level of 
field compaction for unbound granular materials. 

Accordingly, the National Cooperative Highway Re- 
search Program entered into a contract with Clemson 
University, South Carolina, to investigate the problem. 
Results of the project, which was designated NCHRP 
Project 4-8(2), have now been published in NCHRP Re- 
port 172, Density Standards for Field Compaction of 
Granular Bases and Subbases. 


The objective of the project was to evaluate current 
procedures and criteria for the setting of density stand- 
ards and to develop more appropriate procedures and 
criteria. Personnel of 30 highway departments responded 


to questionnaires and were interviewed by the researchers. 


The researchers carried out an extensive laboratory test 
program, comprising seven methods of compaction and 
four materials under various moisture conditions and 
gradations. The aggregates tested were granite-gneiss, 
crushed gravel, dolomite limestone, and basalt. 

A prototype field compaction testing program was 
conducted in which the same four aggregates were used. 
The materials were compacted under simulated field con- 
ditions over two different subgrades in test pits located 
at Clemson University. Some 50 to 100 passes were 
made with an 11-Mg (12-ton) vibratory roller until it was 
apparent that no more compaction could be obtained. 
The resulting density was interpreted as representing the 
maximum compaction obtainable in the field. The pur- 
pose of these tests was to determine correlations between 
laboratory and field densities and to evaluate the current 
and proposed density standards. 

The procedures and criteria proposed in NCHRP Re- 
port 172 should be useful to highway agencies experienc- 
ing unsatisfactory pavement performance that might be 
attributable to inadequate compaction. The findings 


are also useful to agencies that have had no such problems. 


Satisfactory performance does not necessarily indicate 
that density standards are adequate but rather that, pos- 
sibly because of improved construction equipment, the 
base compaction obtained in the field may be greater than 
that required by specifications. Improved compaction 
provisions would be advisable in either case. 


Serving Needs of the 
Transportation Disadvantaged 


Nearly a quarter of the nation’s population are elderly, 
handicapped (mentally and physically), and poor. Many 
of these people do not have access to private automobiles 
and live in areas that are poorly served by public trans- 
portation. This problem has become one of urgency and 
is actively being investigated by government officials and 
agencies at all levels. To aid in these efforts, the Trans- 
portation Research Board recently assembled available 
data on the problem, which were then organized and eval- 
uated by a panel of experts. This information has now 
been published as Synthesis of Highway Practice 39, 
Transportation Requirements for the Handicapped, Eld- 
erly, and Economically Disadvantaged. 

The synthesis concludes that there are important dif- 
ferences between the elderly, the handicapped, and the 
economically disadvantaged. These differences must be 
taken into account when their transportation require- 
ments are considered and systems are designed to serve 
them. By and large, the transportation disadvantaged 
are served most often by taxis, personal transportation 
(including automobile and walking), and special systems, 
often developed in coordination with local medical and 
social service agencies to provide fixed-route service to 
such facilities as well as to share in the transportation 
cost. Several states and regions have developed special 
transportation systems. 

In meeting the needs of the mobility disadvantaged, 
public transit systems have provided reduced fares, special 
services, or special design features. In late 1974, for in- 
stance, there were approximately 145 cities offering 
reduced-fare programs. Experiments in special services 
have included reverse-commute systems in which inner- 
city residents travel to the suburbs for better job oppor- 
tunities. 

School buses have been suggested as a likely source of 
special transportation, but because of certain statutory 
restrictions on their use, coupled with their limited avail- 
ability and design, they may not be as convenient a re- 
source as they appear to be. The survey reveals substan- 
tial evidence that the automobile remains an important 
mode for most of the elderly; however, to those whose 
transportation disadvantage is money, the automobile is 
hardly a realistic alternative. For these, walking becomes 
an important means of personal transportation. 

The synthesis concludes that the potentials for im- 
proving transportation services involve at least four major 
efforts: (a) better use of the existing resources for these 
groups, (b) better planning for the needs of the transpor- 
tation disadvantaged and incorporation of these groups 
into the planning process, (c) more testing of potential 
innovative techniques (both with respect to vehicles and 
equipment) as well as organizational and institutional ar- 
rangements, and (d) more basic research. 
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INDUSTRY so that it can be folded back over itself. It is rather as if 
one were preparing to make an ordinary bed by putting a 
sheet under a mattress and continuing it over the top. 


Wrapped-Up Roads Resist ee we zl i eerie Mite ie 
i i can be much softer, finer, and of lesser q 

od aaage eee uaNe usual requirement. The rest of the synthetic sheet is then 
A group of Australian road-research scientists and engi- pulled over this layer, overlapped, and sealed with bitu- 
neers are wrapping up roads to reduce construction costs, Te eae a Ae layer of aggregate-and-bitumen 

rotect them from washouts caused by flash flooding, paving Is p oe ou oe 
le lessen environmental harm. Under Associate Profes- “The material inside the sheet cannot escape, and the 
sor Owen Ingles, of the Department of Civil Engineering material shrugs off any water that may attempt to enter, 
Materials at the University of New South Wales, Sydney, thus preventing the subsurface erosion that is the prime 
the group is using a bitumen-saturated synthetic fabric to cause of the cracking up of sealed roads. 
contain low-grade subsurface filler over which a conven- * A research assistant who is preparing a thesis on the 
tional gravel and bitumen seal is laid. The fabric prevents subject said that the principle of what is technically de- 
water from penetrating and eroding the subsurface and is scribed as a membrane encapsulated surface layer (MESL) 
strong and elastic enough to withstand heavy traffic. IS Oe Ree ; 

“It is rather like a water bed in operation,’’ said Profes- ‘Until now, and since the technique was first used for 
sor Ingles. “First, asmooth subsoil surface is prepared by airfields and roads in Burma in World War II, other sheet- 
a simple scraping process to form a base free of sharp pro- _ ing materials such as bitumen-covered jute, flat plastics, 
jections. This surface does not have to be compacted and and a wide variety of fabrics have rotted, permitted water 
it does not matter whether it is dry or damp. Then a entry, cracked under pressure, or failed eventually for 
sheet of the fabric, double the road width, is laid down one reason or another to contain and protect the capsule 


contents,’’ he said. 

“Nor is this fabric new. It has been used for a number 
of years in many parts of the world to allow buildings, 
roadways, and even railway lines to be put over swampy 
ground. In this application, the sheet provides a water- 
resistant, load-bearding surface between the hard fill and 
the soft underlayer,’’ he added. ‘What we are doing is to 
demonstrate the suitability of the fabric for the MESL 
process.”’ 

Two years ago, two experimental road sections of 
MESL were laid at Griffith, a rural irrigation area in the 
southwest of New South Wales where a near-arid Cliniate 
can be disturbed by torrential rain and flash flooding. 
Both sections were left unsealed—one for 1 year and 
one for 7 months—but covered with a 10-cm (4-in) com- 
pacted surface layer of light road material and sub- 
jected to normal rural traffic including vehicles weighing 
30 Mg. 

Despite heavy climatic, traffic, and other stresses, 
the capsules and their contents were undisturbed. 

After these initial tests, both sections were surface- 
sealed with a light bitumen-aggregate, and neither has 
yet shown any significant damage or disturbance com- 
pared with conventionally laid adjacent sections of 
road. 


1 Asheet of synthetic fabric is sealed 
with bitumen and filled. After this is 
done, more material is pulled across 
the filler to encapsulate it completely; 
a conventional surface layer of paving 
is then laid across the top. 

2 Owen Ingles of the University of 
New South Wales, Australia, examines 
a sample of the material. 


Drivers along the New Jersey 
Turnpike are notified of re- 
duced speed limits and the 
reasons for them by neon 
signs that display appropri- 
ate messages on command 
from the computer. The 
message must be keyed into 
the computer by the system 
operator since the computer 
can detect congestion but 
cannot determine the cause. 


Computer System Smooths Out 
Problems on New Jersey Turnpike 


A minicomputer-based surveillance system went to 
work this year unraveling traffic on the most heavily 
used section of the country’s busiest road. The area 
under electronic surveillance is the 58-km (36-mile) 
northern section of the New Jersey Turnpike from the 
vicinity of the George Washington Bridge to New 
Brunswick. Heavy commercial traffic shares this sec- 
tion with 50 000 to 70 000 vehicles commuting be- 
tween New Jersey and New York fora daily volume 
of 150 000 vehicles. 

The unique dual-dual design of the highway in this 
section makes computer control possible. Dual-dual 
means there are two separate but parallel three-lane 
roadways traveling north and two separate but paral- 
lel three-lane roadways traveling south. This makes it 
feasible to shift and balance traffic by closing one or 
the other of the roadways at selected on-ramps in the 
case of congestion or accident. 

Electronic sensors, implanted at 0.8-km (0.5-mile) 
intervals in the center lanes of each of the three-lane 
roadways, report data on traffic volume to two mini- 
computers monitoring traffic to the north and to the 


south. The minicomputers forward these data in 
blocks every minute to a third minicomputer, located 
in New Jersey Turnpike Authority headquarters in 
New Brunswick. 

If the main computer senses a problem developing 
on any of the four three-lane roadways, it sets off an 
alarm, alerts the State Police and motorists of con- 
gestion, and, if necessary, closes that roadway at exits 
above the obstruction. The computer does this by 
activating on-ramp signs to display the desired mes- 
sage. These road signs have rotating panels that change 
automatically in response to a command from the 
main computer. 

Since it monitors traffic at a considerable distance 
from a possible trouble spot, the computer is able to 
predict congestion before it occurs. Speed limit, direc- 
tional signs, and caution signs within the surveillance 
area are controlled by the surveillance computer. The 
computer calculates a safe speed limit and alters all 
signs in the affected area to display the new limit, di- 
rectional route, and caution message. 

Size is another factor in computing available road 
capacity. Some vehicles require more space than 
others. In order to figure capacity, double sets of sen- 
sors are placed on the turnpike on-ramp and off-ramp 
lanes at every interchange in the surveillance area. 
These sensors report vehicle presence to the computer, 


The computer systems op- 
erator monitors morning 
traffic on the New Jersey 
Turnpike by checking data 
on a video terminal screen. 
The computerized display 
mounted on the wall be- 
hind the operator gives an 
overview of the entire traf- 
fic picture on the dual-dual 
section of the nation’s bus- 
jest road. 
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which uses this information to distinguish between pas- 
senger automobiles and large commercial vehicles. The 
computer takes all these data and compares them 
against yardstick data already stored in computer mem- 
ory. Depending on how the data match, the computer 
will alter traffic patterns. 

The yardstick data are used to predict available 
capacity. The yardstick, for example, might be that 
ordinarily a three-lane roadway can handle 5400 vehicles/ 
h. If one lane is to be paved, the capacity status can be 
displayed on a cathode ray tube screen and edited to 
read 3600 vehicles/h, which is the capacity for a two- 
lane roadway. Now, when the traffic approaches 3600, 
the computer will keep traffic at that level until the re- 
pair is accomplished and it is told that the capacity is 
again at 5400 vehicles/h. 

A major function of the computer is getting help to 
injured or disabled motorists as quickly as possible. No 
problem that causes congestion goes undetected, since 
it will be no further than 0.4 km (0.25 mile) away from 
a loop that will sense the concentration of traffic and 
report it to the computer. 

The computer not only detects the problem, directs 
traffic away from it, drops the speed limits, and sets up 
caution signs, it also figures out the best route for aid 
vehicles to reach the scene as quickly as possible. Soon 
it will do even more, for the Turnpike Authority intends 
to put its entire motorist’s aid program on-line. This is 
how it will work: 

A motorist is disabled by the side of the road, and a 
call to that effect comes in from the State Police. In- 
formation on the motorist is cailed into headquarters 
and immediately fed into the computer, which opens a 
file and automatically assigns the motorist a number. 
The operator at headquarters summons a service vehicle, 
which has a certain amount of time to get to the dis- 
abled venicle and report back to headquarters. |f the 
driver of the service vehicle does not make the call in 
the time allotted, the computers send a message and 
the computer operator resubmits the call to the ser- 
vice vendor. As each report comes in, the operator 
keeps adding information to the file until the end re- 
sult is that the motorist is on his or her way. 


FOREIGN 


Priority at Traffic Signals Tested 
for Buses in France 


Priority systems for buses at traffic signals have attracted 
a great deal of attention among transportation planners 
who are responsible for improving the flow of public 
transit vehicles in cities. Traffic densities have neces- 
sitated a great increase in the number of controlled in- 
tersections, which in turn slow down the continual flow 
of traffic. As an experiment, the Regie Autonome Des 
Transports Parisiens (RATP), in conjunction with the 
regional public works authorities, installed priority sig- 
nals for buses at two sets of intersections and obtained 
interesting results. 

One experiment was conducted on the Boulevard 
Bineau at Neuilly-sur-Seine on six consecutive crossroads 
in each direction. The buses were detected by trans- 
mitters, which are on the vehicles and send signals to a 
receiver mounted on a post at the crossroads. This post 
is connected to an adjustment module that controls the 
traffic signal. Priority is given to the bus by prolonging 
the green signal interval or by anticipating its appear- 
ance subject to the demands of cross traffic and pedes- 
trians. 

On a 1.3-km (0.8-mile) section, the running time of the 
bus has been reduced by 26 percent and the number of 
buses stopped by the signal has dropped from 37 to 12 
percent. Measurements taken on the intersecting roads 
have not revealed any evidence of delays, and an over- 
all assessment reveals a saving in time of 170 h/d for 
users of the bus. 

Another series of experiments has been carried out 
on three separate crossroads located at the Boulevard 
Barbes and Avenue Simon Bolivar in Paris. In terms of 
actual values, results are significant. On the average, at 
each crossing of the intersection, the bus gains 12 s. 
Regularity of the crossing time is also improved, and 
the number of buses stopped by the signal has changed 
from 57 percent without priority to 36 percent with 
priority. The results show that this arrangement has 
facilitated and increased the general traffic flow and 
practically eliminated the waiting lines. However, 
improvements made are limited by the fact that the 
waiting queues reform at crossroads located at a farther 
point, where additional green time is not available. 

This system is much less efficient than one operating 
over a complete line. 

In view of the interest shown in these priority systems, 
the Conseil de Paris has voted new financing to pursue 
these studies. In particular, plans have been made for 
experiments with new detection devices using mag- 
netic loops placed on the roadway and a signal control 
system that provides possibilities for a wider range of 
adjustments. 


Bridge Gap Between 
Academe and Industry, 
Urges Penn State’s 
Thomas D. Larson 


“Change is the norm for university transportation re- 
search institutes. Within the university, enrollment, avail- 
ability and patterns of funding, student attitudes, student 
occupational interests are all changing. Externally, trans- 
portation research funding priorities are in a constant 
state of change, necessarily so since the transportation 
function in our society is changing. Clearly to be suc- 
cessful as a university research institute, one must be 
abreast of and involved in such changes. 

“The pressing, continuing need for university trans- 
portation research institutes is to find improved ways 
of simultaneously maintaining effective relation within 
the university community and with sponsor agencies. 
This is not easy since the objectives of each are different. 
As university researchers, we are evaluated on publications, 
graduate student support, and overhead contribution. 

As contract researchers we are evaluated on our direct 
research product.” 

Thomas D. Larson, director of The Pennsylvania Trans- 
portation Institute (PT!) and professor of civil engineer- 
ing at Pennsylvania State University, has been involved 
in bridging the gap between academe and the transpor- 
tation research community since he became involved in 
the establishment of what is now one of the leading 
university transportation research institutes in the 
United States. One of his convictions is that there is 
aspecial payoff to this effort. The environment of an 
organization like PT!, which must relate to both worlds, 
has enabled Penn State to produce uniquely qualified 
teachers and researchers now found in many institu- 
tions of higher learning as well as among the presti- 
gious consulting and research firms in the country. 

PTI recognizes that flexibility is the chief hope for 
maintaining effectiveness in its unusual environment: 
flexibility to change research thrusts when societal prob- 
lems dictate change and to come up with modes of 
operating that will provide the most effective attack on 
current problems. Faculty members, graduate students, 
and subcontractors must be involved in the most effec- 
tive ways to produce a product recognized for its ex- 
cellence. 

Larson, a native of central Pennsylvania, received 
bachelor’s, master’s, and PhD degrees in civil engineer- 
ing from Penn State. He left Penn State after receiving 
his bachelor of science degree to join the Bethlenem 


Steel Corporation. He worked as a plant engineer for 
Bethlehem Steel at Steelton, Pennsylvania, in a variety 
of assignments focusing on construction management. 

In 1954 he joined the U.S. Navy Civil Engineer Corps. 
Following his navy tour, Larson returned to Bethlehem 
Steel and then moved to the Pennsylvania Department of 
of Forest and Waters as a civil engineering designer for 

a brief period. In the fall of 1957, he accepted an offer 
to pursue graduate studies while serving as an instructor 
at Penn State. 

After completing his PhD degree in 1962, Larson took 
a leave of absence to work as a project engineer for a 
large highway construction firm, then returned to the 
university as assistant professor in civil engineering, and 
after several years did postdoctoral! work at Oklahoma 
State University. He was promoted to professor at 
Penn State in 1968. 

Larson became involved in transportation research 
early in his career. His first interest was in traffic oper- 
ations, but shortly after his interests focused on the 
pressing problems of concrete durability. He published 
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extensively in this area and received the ASTM Sanford 

E. Thompson Award in 1968. The summer of 1969 was 
spent with the Road Research Laboratory in England, 
where Larson served as a visiting research fellow. He spent 
the following summer with the Swedish government in 
Stockholm in the Statens Vag Institut, again working in 
the area of truck loadings. 

A new direction to Larson’s career came in 1967, 
when he was selected by the Penn State vice-president 
for research to head a universitywide transportation re- 
search effort. The result was the establishment of the 
Pennsylvania Transportation and Traffic Safety Center 
in 1968. This center was reorganized into the PennsyI- 
vania Transportation Institute in 1974. 

Larson was introduced to the full spectrum of trans- 
portation issues when he served as a member of the 
statewide committee charged with establishing a state 
department of transportation for Pennsylvania. He was 
named chairman of the State Transportation Advisory 
Committee in 1970, a post he has held since. In 1975 
he was named to the Governor’s Science Advisory Com- 
mittee, which treats transportation as one of the key 
functions necessary to effective state governments. 

To ensure sound relation with the university, Larson 
has not neglected academic matters. He firmly believes 
that a university transportation institute must be a good 
university ‘‘citizen.’’ He is a member of the University 
Senate and last year served as chairman of the Senate 
Committee on Curricular Affairs. Currently he is 
chairman of an ad hoc committee reviewing university 
baccalaureate degree requirements. 

For the future, Larson believes universities will con- 
tinue to have a key role in applied research areas like 
transportation. They will do so based on the demon- 
strated ability of institutes like PTI to bridge the gap 
between academe and the areas of industry and govern- 
ment with pressing research needs. To bridge this gap 
benefits must accrue on both sides: substantial support 
for the education and research missions of the univer- 
sity and diversity, creativity, and intellectual rigor 
applied to societal transportation problems. 


Automobile Alternatives 
Key to Survival, 

Says George E. Gray, 
Caltrans Expert 


“It is amazing that, in a country with lots of transpor- 
tation capacity, with considerable, although diminishing 
resources, and ample professional talent, we do an inade- 
quate job of putting these assets together to have an 
efficient, cost-effective transportation system. If you 
counted all the seats in transportation vehicles and divided 


them by the nation’s population, you would find that 
there are about three seats for every possible traveler— 
an obvious excess capacity. At the same time, there are 
large groups of the populace who continue to be under- 
served—an obvious imbalance of services.’’ We cannot 
afford this extravagance, says George E. Gray, deputy 
chief, Division of Mass Transit, California Department 
of Transportation. 

“The automobile has become overwhelmingly dom- 
inant in providing transportation; we have failed to pro- 
vide healthy alternatives, and, if we do not spend more 
effort to correct this situation, the laws of diminishing 
resource supplies will have horrendous impacts on our 
society,’’ he adds. 

“The recent UMTA-FHWA requirements for atten- 
tion to transit system management offer an excellent 
opportunity for correcting some of our past mistakes— 
mistakes that resulted as much from laissez faire as 
they did from design.” 

Gray’s major emphasis in research is in developing 
coordinated service, TSM training programs, and infor- 
mation exchange methods. He is a highway engineer who 
has willingly converted to a transportation engineer. 

As an undergraduate at Stanford after service in 
World War ||, Gray became interested in transportation 
through association with Clark Oglesby, his advisor, 
and worked for the California Division of Highways 
for two summers before his graduation in December 
1950. He began working in the District Office of the 
California Division of Highways in San Francisco 
shortly after graduation and worked in district offices in 
Bishop and San Bernardino for 7 years. 

Shortly after completion of the design plans for a major 
Interstate highway around Barstow, California, he 
accepted a position as chief highway design engineer 
for an $80 million project in Vietnam. In 1960 he 
returned to work with the California Division of 
Highways in San Diego, where he became assis- 


_ tant district engineer in 1966, after gaining more 


experience in construction and management. During 
the net 4 years, Gray was in charge of administration 
and maintenance activities in the district and worked 
to develop improved methods and procedures, espe- 
Cially in administration. These activities led to an 
adopted reorganization that aligned maintenance 

and traffic together so that traffic operational activ- 
ities could be better carried out—one of the first known 
instances of this organizational management in the 
highway field. His responsibilities then shifted to ad- 
ministration and planning, an affiliation that caused 
him to reevaluate his beliefs in the future needs in 
transportation. It was becoming more obvious to 

him that, although the automobile had become ubiq- 
uitous and was providing a high level of service to the 
majority, it was warping the transportation picture 
and more emphasis had to be placed on curbing (or 
garaging) the unrestricted use of the automobile before 
it completely destroyed other modes of ground trans- 
portation. 

In 1970 the opportunity came to move to Sacra- 
mento, the State Capitol and headquarters of the 
Division of Highways, to work on legislation that 
eventually resulted in the establishment of the Cali- 
fornia Department of Transportation. While waiting 
for the legal establishment of the new organization, 
Gray served in the division as urban planner and 
spent considerable time developing training op- 
portunities and programs to help himself and his fel- 
low highway engineers to obtain a better understanding 
and background in other modes of ground transporta- 
tion. These activities led to a successful, if modest in 
size, program of lending personnel to various agencies, 
transit districts, and planning organizations, and to a 
state-of-the-art course, which is now being largely 
replicated by UMTA, FHWA, and others. 

After the formation of the transportation depart- 
ment in July 1973, Gray became the top civil servant 
in the new Division of Mass Transportation and in- 
creased his efforts in training and information exchange 
as well as the other activities of the division. At pres- 
ent he is in charge of the Amtrak 403(b) service devel- 
opment; the California Public Transportation Program, 
which includes three separate demonstration programs; 
a railroad right-of-way abandonment program; a hydrogen 
bus demonstration; several rail studies; intercity transit 
needs program; transit management assistance, and other 
activities. 

Gray is chairman of the TRB Committee on Trans- 
portation Planning and Development, a member of the 
Group 3 Council, and chairman of an NCHRP advisory 
panel on a study involving development of guidelines for 
establishing transit systems. He has also been active in a 
number of TRB efforts to improve training and informa- 
tion exchange and was cofounder with John Crain of the 
successful TRB publication News/ine. 


Meetings 


Dynamic Soil and Rock Testing 
to Be Featured at ASTM Meeting 


A Symposium on Dynamic Soil and Rock Testing in the 
Field and Laboratory for Seismic Studies will be held 
June 28, 1977, in Denver, Colorado, during the Eighty- 
first Annual Meeting of the American Society for Testing 
and Materials. 

Two one-half day sessions, the first on dynamic field 
testing and the second on dynamic laboratory testing, 
will feature talks by experts who will describe practical 
methods for using existing test methods to obtain better 
information about the dynamic behavior of soils. They 
will also describe how new testing techniques can be 
used to advantage to provide additional information on 
dynamic soil behavior. 

The session on dynamic field testing will include dis- 
cussions of on-site determinations of dynamic soil prop- 
erties and dynamic soil behavior, the work done in this 
area by the U.S. Army Corps of Engineers, and new 
developments in standard penetration testing and its use 
in determining dynamic soil behavior. Finally, a panel 
will discuss present solutions to problems and future 
needs for field dynamic testing of soil and rock. 

The session ondynamic laboratory testing will feature 
a talk on the need for coordination between the engineer 
and the laboratory for an improved understanding of 
dynamic soil behavior. Also covered will be the impor- 
tance of specimen preparation and its influence on dy- 
namic soil behavior, cyclic triaxial testing, and resonant 
column testing—an additional technique commonly used 
in dynamic testing of soil and rock. A panel will discuss 
nontraditional testing methods to determine soil dynamic 
behavior. 

Anyone interested is invited to attend. No registra- 27 
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tion fee will be charged. For more information contact 
Marshall Silver, Department of Materials Engineering, 
University of Illinois at Chicago Circle, Chicago 60680. 


Carnegie-Mellon University Offers 
Course on Public Transport Financing 


Carnegie-Mellon University will offer a Special Course on 
Public Transport Pricing, Financing, and Investment 
Planning during the week of August 1-5, 1977. This is 
the third year in which this intensive 1-week program 
has been offered, and it is again being taught by pro- 
fessionals with extensive backgrounds in this impor- 
tant public policy area. Martin Wohl, professor of 
transportation system planning at Carnegie-Mellon, is 
chairman of this special course and one of its three 
lecturers; the other two are Lester Lave, professor of 
economics at Carnegie-Mellon, and Josephine Olson, 
associate professor of business administration and eco- 
nomics at the University of Pittsburgh. 

The purpose of this course is to provide a framework 
for analyzing transport investment, pricing, and regula- 
tory actions by public agencies. The analysis will attempt 
to establish the technical, economic, and social aspects 
that impinge on these problems, to characterize their in- 
terrelation, and to provide a foundation for interrelating 
the technical and ethical considerations, the human and 
physical aspects, and the present and future concerns such 
that rational decisions can be made. More specifically, 
the framework and analysis will be detailed for investment 
in public transport facilities, although attention will pri- 
marily be focused on the problem of public investment 
in and pricing of the supporting way and rolling stock. 
The analysis will consider and account for the interactions 
among all components of the overall way-vehicle-user 
system; will account for all costs—public or private— 
stemming from the construction, operation, or usage 
of public ways; and will generally apply to all modal 
systems. 

For more information on this special course, contact 
either Martin Wohl or Jerry Kokalis, Jr., Carnegie-Mellon 
University, Pittsburgh. 


Driving in Adverse Weather 
Is Theme of TRB Symposium 


A Symposium on Driver Visibility Under Varying Adverse 
Weather Conditions has been arranged by the Transporta- 
tion Research Board at the Federal Office Building in 
Portland, Oregon, August 16-18, 1977. The symposium 
will feature presentations on general visibility during ad- 
verse weather, critical cues for vehicle guidance, and driver 
behavior in bad weather. These presentations will be ac- 
companied by a field visit to the extensive experimental 
fog detection and response (variable-message sign) instal- 
lations at Albany, Oregon. Approximately 80 people are 
expected to participate in the symposium, which is sub- 
ject to a registration fee. Additional information may be 


obtained from K. B. Johns, Transportation Research 
Board, 2101 Constitution Ave., N.W., Washington, DEG 
20418. 


Fourth International Asphalt Conference 
to Be Held in Michigan, August 21-26 


The Fourth International Conference on the Structural 
Design of Asphalt Pavements will be held in the Horace 
Rackham Building Lecture Hall, University of Michigan, 
Ann Arbor, August 21-26, 1977. The conference is spon- 
sored by the University of Michigan with the cooperation 
and assistance of the Asphalt Institute, the Federal High- 
way Administration, and the Transportation Research 
Board. 

The major objective of the conference is to present 
methods for the structural design of asphalt pavements 
and overlays based on approaches using measured fun- 
damental properties of materials and applicable to all 
loading conditions, environmental conditions, and other 
physical requirements. In addition to the formal pro- 
gram, a full schedule of local tours has been planned, 
along with an optional postconference extension tour 
to Toronto, Niagara Falls, New York City, and Washing- 
ton, D.C. Another optional tour includes Orlando and 
Disney World, Florida. 

Accommodations for registrants and spouses are avail- 
able at University of Michigan facilities and at local hotels 
and motels. Registration for the conference is $85, which 
includes two volumes of the conference proceedings and 
admission to all conference sessions. Registration for 
spouses and guests accompanying registrants is $20. 

Registration forms and additional information may be 
obtained from the University of Michigan Extension Ser- 
vice, Department of Conferences and Institutes, 412 May- 
nard Street, Ann Arbor 48109. 


Second Light Rail Conference 
Scheduled for Boston in August 


In response to a request by the Urban Mass Transporta- 
tion Administration, TRB will conduct a second confer- 
ence on light rail transit at the Sheraton-Boston Hotel in 
Boston, Massachusetts, August 28-31, 1977. The first 
major light rail transit conference was held in Philadelphia 
in June 1975 and provided an opportunity for decision 
makers, planners, engineers, operators, and other inter- 
ested individuals to become fully informed about the light 
rail transit mode. The conference proceedings have served 
as a comprehensive report on the state of the art. This 
second conference will explore the implementation of 
new rail systems in urban areas. The focus of the meet- 
ing will be on light rail transit potentials in North Ameri- 
can cities. 

To tap the broadest expertise in the transportation 
community, TRB issued a call for papers, and the response 
was gratifying. These papers will be available at the con- 


_ ference. The conference will have technical sessions that 
deal with both socioeconomic and technology-hardware 
aspects and will feature case studies of U.S. and Canadian 
cities that have constructed or are constructing light rail 
transit. A series of workshops will allow participants to 
interact informally and ask specific personal questions. 
On Sunday and Monday nights, films and slide collections 
will be presented. The Massachusetts Bay Transit Authority 
and the Boeing Company have arranged for a tour of the 
facilities in the Boston area. 


Eighth World Meeting of IRF 
to Be Held in Tokyo in October 


The Eighth World Meeting of the International Road 
Federation will be held at the New Otani Hotel, Tokyo, 
Japan, October 16-21, 1977. This will be the first world 
meeting that IRF has conducted in Asia, and it is ex- 
pected to attract several thousand delegates from 
throughout the world. The meeting will include the 
formal presentation of papers and inspection tours of 
construction sites and innovative transportation facilities 
in and around Tokyo that have been arranged by the or- 
ganizing committee. Postconvention tours to other parts 
of Japan and to Hong Kong and Hawaii are scheduled. 
The official languages of the conference are Japanese, 
English, and French, and simultaneous translation in 
these languages will be provided. 

Information and registration forms may be had from 
the International Road Federation, 1023 Washington 
Building, Washington, D.C. 20005. 


Meeting on Environmental Pollutants 
Scheduled for New Orleans in November 


The Fourth Joint Conference on Sensing of Environmental 
Pollutants will be held at the New Orleans Hilton Hotel 

in New Orleans, Louisiana, November 6-11, 1977. Be- 
cause of the importance of communication between those 
involved in the scientific, engineering, governmental, and 
public aspects of environmental problems, the technical 
sessions for the 1977 conference will feature information 
exchange on the interrelation of sensing methodologies 
and the definition and evaluation of the consequences of 
the interaction of humans with their environment. The 
objective will be to create dialogs among those who set 
standards, those who perform measurements, and the 
scientists and engineers who develop measurement and 
design instruments. The conference is directed toward 
representatives of all technical disciplines concerned with 
the measurement and evaluation of environmental quality 
and pollution. 

Further information may be obtained from V. E. Derr, 
program chairman, Fourth Joint Conference on Sensing 
of Environmental Pollutants, National Oceanic and At- 
mospheric Administration, ERL-WPL, R45.3, Boulder, 
Colorado 80302. 


Call for Papers for 
Conference on Aged and Infirm 


The Sixth National Conference on Transportation for 
Elderly and Handicapped, under the auspices of the De- 
partment of Urban and Regional Planning, Florida State 
University, will be held December 8-10, 1977, in either 
St. Petersburg Beach or Orlando. A major theme of this 
conference is the role of the state departments of trans- 
portation in improving the quality and quantity of trans- 
portation for elderly and handicapped. Papers derived 
from relevant research and demonstrations will be con- 
sidered, particularly but not exclusively, in the following 
areas: experience with coordinating transit and trans- 
portation services for special groups; service integration 
between transportation and social service agencies; emerg- 
ing role and relation of paratransit to transportation for 
elderly and handicapped; experiments and innovations in 
program planning, system design, equipment and vehicle 
design, and technology related to elderly and handicapped; 
removal and diminishment of travel barriers; and eco- 
nomics of transportation programs including material on 
funding resources, governmental regulations, policies, and 
pricing problems. 

Three copies of a one-page abstract of the proposed 
paper should be sent by June 10, 1977, to William G. 
Bell, conference coordinator, Department of Urban and 
Regional Planning, Florida State University, Tallahassee 
32306. 


Gothenburg, Sweden, Is Host for Meeting 
on Public Transit Systems for Cities 


An exhibition and international conference on public 
transport systems for urban areas will be held in Gothen- 
burg, Sweden, June 27-30, 1978. The program is arranged 
by the Swedish Trade Fair Foundation and the Munici- 
pality of Gothenburg in cooperation with other Swedish 
transport and municipal associations. 

Cities all over the world are making intensive efforts 
to increase the effectiveness and attractiveness of public 
transport systems. Many existing systems are being im- 
proved at the same time that new systems and technologies 
are being introduced. The experience gained in different 
projects varies widely, though in most cases the results 
have been quite successful in terms of higher transporta- 
tion standard and benefits to the cities. 

The city of Gothenburg has conducted extensive plan- 
ning for the future of public transportation. Several 
proposals have been made for rapid tramways, rail transit, 
and personal rapid transit systems. Some of the projects 
have been realized, e.g., the development of a fast tram- 
way line in 1969, a traffic restraint system in the central 
downtown area in 1970, and the introduction of express 
buses in 1973. Gothenburg is also one of six cities selected 
for the study, Better Towns With Less Traffic, of the Or- 
ganization for Economic Cooperation and Development. 

The organizers hope that in Gothenburg, as in many 
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other cities, the various experiences can be gathered to- 
gether and evaluated to provide a basis for ongoing ef- 
forts to improve public transit. 

The purpose of the conference is to give an overview 
of the experiences gained from projects that have contrib- 
uted to the improvements of public transportation in 
urban areas, to follow up the research and development 
in transportation technology, to analyze under what con- 
ditions public transportation will be operating in the 
future and what the possibilities will be in light of these 
conditions, and to discuss and formulate strategies for 
public transportation services in the future. 

Further information on the conference and exhibition 
can be obtained from Swenska Massan Stiftelse, Kongress- 
centrum Foteborg, Box 5222, S-402 24, Gothenburg, 
Sweden. 


Papers Sought on 
Track Support System 


The Symposium on Mechanics of Track Support Systems 
will be held during the Annual Meeting of the Transporta- 
tion Research Board in January 1979. The symposium is 
sponsored by the TRB Committee on Mechanics of Earth 
Masses and Layered Systems and Committee on Track 
Structure System Design. Prospective participants are 
invited to submit papers that deal with the stress- 
deformation behavior of track support systems or com- 
ponents, including tracks, ballast, subgrades, foundations, 
and other structural components, Response to both static 
and dynamic loads is of interest. Preliminary selection 

of papers will be made on the basis of abstracts, which 
must be submitted by October 1, 1977. Final acceptance 
will be based on reviews of full papers, which will be due 
by August 1, 1978. Abstracts should be sent to Robert 
D. Stoll, Department of Civil Engineering, Columbia Uni- 
versity, 611 Southwest Mudd Building, 120th Street and 
Amsterdam Avenue, New York 10027. 


Call for Papers for ASCE 
Symposium on Earth Reinforcement 


Abstracts for potential papers are requested as soon as 
possible for a 1-day Symposium on Earth Reinforcement, 
which will be held during the ASCE Annual National Con- 
vention, Pittsburgh, Pennsylvania, April 24-28, 1978. The 
subjects of the symposium will include most types of soil 
improvement through reinforcement but will exclude 
membranes for filters or moisture control. 

Two half-day technical sessions will involve oral pre- 
sentations of a few long (20-min) survey papers, several 
short (5-min) research or job descriptions, questions to a 
panel, and a summarizing statement. In addition, a special 
noon luncheon will feature a theme speaker. 

Abstracts for papers should be sent before August 


31, 1977. A publications committee will review abstracts- 
and advise authors of tentative acceptance by October 15, 
1977. The completed full papers will be required by De- 
cember 31, 1977, at which time they will be reviewed for 
final acceptance. All accepted papers will be published 

in a special preprint volume to be sold at the convention. 

Speakers for the technical sessions will be invited from 
among those submitting papers, but all accepted papers 
may not be presented. Authors will be encouraged to 
submit their final papers to the Journal of the Geotech- 
nical Engineering Division for formal publication. Accep- 
tance of a paper for the preprint volume does not ensure 
publication in the journal. 

The symposium is sponsored by the Committee on 
Placement and Improvement of Soil of the Geotechnical 
Engineering Division, ASCE, James K. Mitchell, chairman, 
440 Davis Hall, University of California, Berkeley 94720. 
The chairman of the publications committee, to which ; 
all abstracts should be sent, is Anwar E. Z. Wissa, Ardaman 
and Associates, Post Office Box 13003, Orlando, Florida 
32809. 


Papers on Pavement Subdrainage 
Sought for 1979 TRB Annual Meeting 


Prospective authors are invited to submit papers for pos- 
sible presentation at the Symposium on Subdrainage and 
Other Environmental Influences on Pavement Perfor- 
mance, to be held during the Annual Meeting of the 
Transportation Research Board in January 1979. The 
symposium is being arranged by the TRB Committee on 
Subsurface Drainage and Environmental Factors Except 
Frost. 

Papers should deal with sources, associated problems, 
and contro! of both free water and soil water in pavement 
structures. Related design of new pavements and main- 
tenance of existing pavements are of interest. The effects 
of temperature as it is related to the source and move- 
ment of water are included. Frost and thermal effects on 
pavement materials are outside the scope of the sympo- 
sium. Preliminary selection of papers will be made on 
the basis of abstracts, which must be submitted by Jan- 
uary 15, 1978. Final acceptance will be based on reviews 
of full papers, which will be due by August 1, 1978. Ab- 
stracts should be sent to George W. Ring, Structures and 
Applied Mechanics Division, Office of Research, HRS 14, 
Federal Highway Administration, Washington, D.C. 
20590. 


CORRECTION 


In the March-April issue of Transportation Research 
News, the date for the TRB Conference on Improving 
Transit Services With Limited Resources was incorrect. 
The correct date is August 14-18, 1977. 


Bookshe 


THE 
DRINKING 
DRIVER 


The Alcohol Safety Action Programs 
BARENT F. LANDSTREET 
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Alcohol and the Motorist 


The Drinking Driver. Barent F. Landstreet. Charles C. 
Thomas Publishers, 301-327 East Lawrence Avenue, 
Springfield, Illinois 62717. 117 pp. $10.50. 


This book was developed as a result of findings from a 
demonstration project in Fairfax, Virginia. The author, 
a community organization specialist working in the law 
enforcement and highway safety fields, set up and carried 
through the project until the result justified a statewide 
program of similar projects. 

Four countermeasures—enforcement, judicial, reha- 
bilitation and treatment, and public information and 
education—that were developed for dealing with some 
14 000 apprehended drinking drivers are described in this 
book. Each countermeasure program is carefully explained, 
and methods for implementing such programs in any 
community are set forth. The types of local resources 
needed to undertake each countermeasure are analyzed, 
and the training necessary for personnel in each area is 
explained. Emphasis is also placed on the necessity for 
proper alcohol orientation as a fundamental for the proj- 
ects. 

Police officials, training officers, prosecutors, judges, 
public health officials, alcohol counselors, and social 
workers will find this book valuable since each of these 
disciplines plays an important role in creating a systematic 
approach for dealing with the drinking driver. 


AAPT Proceedings Available 


Association of Asphalt Paving Technologists Proceedings, 
Volume 45. AAPT, University of Minnesota, 155 Experi- 
mental Engineering Building, Minneapolis, Minnesota 
55455. 629 pp. $25. 


These proceedings contain the papers and discussions pre- 
sented at the technical sessions of the Annual Meeting of 
AAPT in New Orleans in 1976. Papers are authored by 
acknowledged experts in the field of asphalt paving tech- 
nology and present information and data on past studies 
and current research. 

Papers and discussions deal with practical methods of 
determining asphalt viscosity, effect of hydrated lime on 
the oxidation of asphalts, pavement evaluation using 
strength measurements on the surface, and evaluation of 
emulsion-treated base courses. Three papers deal with 
bridge deck problems and their possible solutions. A num- 
ber of papers deal with the evaluation of various special 
types of asphalt mixtures in the field, such as emulsion- 
treated sand and aggregate mixtures, and the use of foamed 
asphalt. Other papers deal with the use of open-graded 
mixes and air-blown asphalts and the performance of 
mixes produced by the drum-mixer process. In a section 
on pavement investment, papers describe analytical 
methods for setting up maintenance priorities for rural, 
urban, and county roads and design methods for recycling 
of old asphalt pavements. 


Bibliography on Bikes 
1975 Bicycle Bibliography: Professional Supplement. The 


Compiler, Route 3, Box 312, Columbia, Missouri 65201. 
148 pp. $3.50. 


This annotated bicycle bibliography contains more than 

1500 entries taken from sources from around the world; 

emphasis is on engineering and bikeway studies. The con- 

tents are divided into the following categories: books, 

periodicals, federal documents, state and local documents, 
newspapers, and miscellaneous. Two appendixes provide 31 
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names and addresses of bicycle periodicals and organi- 
zations concerned with some aspects of bicycling. Two 
indexes give access to author and corporate source, and 
many foreign language sources are listed. 

The Compiler also offers the 1974 edition of Bicycle 
Bibliography, with 700 entries, almost completely differ- 
ent from the 1975 edition, for $3. A third bibliography, 
79 pages but without indexes and appendixes, covering 
1957 to 1972, is available for $10. 


Computer Software Manual! 


Structural Mechanics Software Series, Volume 1. Edited 
by N. Perrone and W. Pilkey. University Press of Virginia, 
Box 3608, University Station, Charlottesville, Virginia 
22903. $25. 


This book provides user documentation for readily avail- 
able computer programs for structural analysis and design 
and reviewing and assessing programs, which are available 
on large, mini, and desk computers. Seven programs are 
documented in this volume, and they are all available by 
remote terminal access on national computer networks. 
Also, programs are reviewed in the areas of computer- 
aided building design, symbolic and algebraic manipula- 
tion languages, curved girder bridge systems, floor anal- 
ysis and design, and three-dimensional dynamic motion 
simulators. Technical area coverage for this series includes 
biomechanics, structural interaction with other media such 
as fluids or soils, fracture, rotor dynamics, fatigue, creep, 
dynamics, and statics. All pertinent engineering branches 
that in some way treat the structural mechanics discipline 
will be included in future volumes in this series. 


Conference Report 


Transit Station Planning And Design: State Of The Art 


Planning Transit Stations 


Transit Station Planning and Design: State of the Art. 
Transportation Research Institute, Carnegie-Mellon Uni- 
versity, Schenley Park, Pittsburgh, Pennsylvania 15213. 
183 pp. 


In 1973 the National Science Foundation, under its Re- 
search Applied to National Needs Program, provided a 
grant to the Transportation Research Institute of Carnegie- 
Mellon University to assess the state of the art in transit 
station design. Two major tasks were undertaken: a 


literature search and a professional conference. As an 
outcome of this work, the Transportation Research Insti- 
tute, together with the American Society of Civil Engi- 
neers and the Metropolitan Association of Urban Designers 
and Environmental Planners, sponsored the Transporta- 
tion Facilities Workshop in New York City in May 1974. 

The results of this workshop and the primary work on 
this project are published in Transit Planning and Design: 
State of the Art. Among the recommendations given in 
the book are the establishment of a data clearinghouse 
on transit design and operation; the preparation and pub- 
lication of a standardized design manual; flexibility and 
modularity in design procedures to allow for future ex- 
pansion and changes; renovation of existing older transit 
stations; consumer-oriented research to establish the 
riders’ preferences and needs; development of simulation 
models to prevent costly errors in full-scale construc- 
tion; and greater emphasis on multidisciplinary decision 
making. 


Urban 
Transportation 
Planning 
Guide 


Canadian Manual on 
Urban Transit Planning 


Urban Transportation Planning Guide. Roads and Trans- 
portation Association of Canada. University of Toronto 
Press, Toronto, Ontario, Canada. 167 pp. $20. 


“Transportation planning, although it involves scientific 
techniques, is very much an art, and a rapidly evolving 
one. A high degree of judgment is required, even in regard 
to its technical elements, as well as an ability to commu- 
nicate with the wide variety of people living in an urban 
community.” 

Transportation planning is thus defined in the new 
Canadian planning guide, which provides a summary of 
currently applied techniques and procedures for planning 
transportation facilities in urban areas in a North American 
context and presents an analytical structure for the plan- 
ning process. The formulation of goals and objectives, the 
collection and analysis of data describing the operation of 
a system, policy formulation, current procedures in ana- 
lyzing transportation systems, and the political process of 
implementation are all discussed. Reference is made to 
other more intensive material. The book is intended as 
an introductory treatise for engineers, planners, and other 
professionals working in the field as well as students and 
interested members of the public at large. 


| 
| 
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_ Face-Lifting for Rigid Pavements 


Guideline For Re-Texturing and Restoring Surface Profile 


on Existing Portland Cement Concrete Highway Pavements. 


American Concrete Paving Association, 1211 West Twenty- 
second Street, Oak Brook, Illinois 60521. 9 pp. $1. 


New methods for retexturing and restoring surface pro- 
files have been developed for the purpose of extending 


the service life of existing concrete pavements, The recent 


development of high production grooving and grinding 
equipment has increased the cost competitiveness with 
accepted practices commonly used for maintenance and 
restoration of concrete roads. This guideline is intended 
to aid in the preparation of specifications governing re- 
texturing and restoration. Specifically, it gives recom- 
mended methods for retexturing slippery highway pave- 
ments, eliminating wheel-path ruts, and using grinding 
and grooving techniques for restoring surface profile by 
smoothing faulted joints and other areas of roughness. 


NEW PUBLICATIONS OF THE 
TRANSPORTATION RESEARCH BOARD 


Motorist Information Systems and Services 

Subject areas: highway safety; road user characteris- 
tics; traffic control and operations. Transportation 
Research Record 600, 67 pp., $3.00. 


Freeways, Automatic Vehicle Identification, and Effects 
of Geometrics 

Subject area: traffic contro] and operations. Trans- 
portation Research Record 601, 85 pp., $3.80. 


Pavement Design, Evaluation, and Performance 
Subject areas: pavement design; pavement perfor- 
mance; general maintenance; highway safety; founda- 


To order Transportation Research Board publications 
check the appropriate box on this coupon and circle the 
number. If you wish to receive a copy of the catalog of 
TRB publications, check the first box. Payment must 
accompany orders totaling $7.50 or less, excluding 
handling and postage charges. Handling and postage 
charges are 5 percent for orders sent to addresses in the 
United States and Mexico and 10 percent for orders sent 
by surface mail to addresses in all other countries. Make 
checks payable to the Transportation Research Board. 
Mail to Transportation Research Board, 2101 Constitu- 
tion Avenue, N.W., Washington, D.C. 20418. 


Publications $ 


tions (soils); mechanics (earth mass). Transportation 
Research Record 602, 127 pp., $5.40. 


Management of Transportation and Environmental 
Review Functions 

Subject areas: transportation administration; road 
user characteristics; urban transportation administration; 
urban community values; urban transportation systems. 
Transportation Research Record 603, 56 pp., $3.00. 


Bridge Decks: Corrosion, Cathodic Protection, and Pave- 
ment Seals 

Subject areas: bridge design; construction; general 
materials. Transportation Research Record 604, 51 pp., 
$2.80. 


Vehicle Operators and Pedestrians 

Subject areas: highway safety; road user characteris- 
tics; traffic control and operations. Transportation Re- 
search Record 605, 48 pp., $2.20. 


Tunnel Construction: State of the Art and Research 
Needs 

Subject areas: rail transport; bridge design; construc- 
tion; general materials. Transportation Research Board 
Special Report 171, 32 pp., $2.00. 


HRIS Abstracts 
Vol. 10, No. 1, Spring 1977, 221 pp., $12.00. 


NEW NCHRP PUBLICATION 


Transportation Requirements for the Handicapped, 
Elderly, and Economically Disadvantaged 

Subject areas: transportation administration; trans- 
portation economics; urban community values; urban 
transportation systems. National Cooperative Highway 
Research Program Synthesis of Highway Practice 39. 54 
pp., $4.40. 
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These abstracts of recent articles, reports, and technical 
papers were selected for their general interest from those 
to be entered in the computer-based information storage 
and retrieval services that are accessible through the 
Transportation Research Board. They are similar in 
source and coverage to those formerly carried in the 
separate publication Transportation Research Abstracts. 
Some of the abstracts were obtained through informa- 
tion exchange agreement with organizations such as the 
National Technical Information Service (NTIS), the 
American Society of Civil Engineers (ASCE), the Ameri- 
can Society for Testing and Materials (ASTM), and the 
U.K. Transport and Road Research Laboratory (TRRL). 
Other abstracts were prepared by the author or taken 
from the document in which the article or report ap- 
peared. The source is indicated at the end of each ab- 
stract. Those that have no indication were prepared by 
TRB staff. To gain access to documents represented 

by these abstracts, those interested should contact the 
organization or publisher. Copies are not available from 
the Transportation Research Board. 


AIR TRANSPORTATION 


Technical Background: interim Criteria for Planning Rotary- 
Wing Aircraft Traffic Patterns and Siting Noise-Sensitive 
Land Uses. P. D. Schomer and B. L. Homans. Construction 
Engineering Research Laboratory (Post Office Box 4005, 
Champaign, ||]. 61820), Sept. 1976, 15 pp.; available NTIS 
(Springfield, Va. 22161). TRIS 144323. 

This report presents interim criteria for locating rotary-wing 

aircraft traffic patterns and ingress and egress corridors into an 

airfield or a heliport to avoid conflict with noise-sensitive land 
uses and provides criteria for planners to site noise-sensitive 
land uses with respect to the established airfield or heliport and 
established flight corridors. These interim criteria are required 
because the ‘‘exact’’ Air Force technique for predicting fixed- 
wing aircraft noise cannot currently be used because of the 
unpredictability of helicopter flight patterns; these criteria are 
the basis for interim procedures established in a companion 
report. 


New Terminal Goes Up Around Old One at Cleveland Airport. 
Construction Digest (Construction Digest, Inc., 101 East 
Fourteenth Street, Post Office Box 603, Indianapolis, Ind.), 
Vol. 49, No. 16, Sept. 30, 1976, pp. 64-68. TRIS 144325. 

The Cleveland Hopkins Airport has become overcrowded with 

vehicular and pedestrian traffic that warrants a new design to 

update its facilities. The project, which will cost $44 million, 
will double the size of the airport. One of the problems as- 
sociated with the face-lifting plan will be working around 
people in order to avoid shutting down the airport during the 
construction period. Some of the design features include the 
separation of pedestrian and vehicular traffic, two levels of 
traffic, new parking lots, and facilities for handicapped 
persons. The project is now in the contract bidding state 

and is moving along ahead of schedule. 


TRANSPORTATION 
RESEARCH 


Airport Strategy for Great Britain. Part 2: The Regional Air- 
ports. Department of Trade, June 1976, 139 pp.; available 
Her Majesty’s Stationery Office (49 High Holborn, London 
WC1V 6HB U.K.), 6 pounds sterling. TRIS 144313. 

This report reviews airport policy and considers the future 

prospects of the main regional airports outside the London area 

and the possibilities for diverting air traffic to them from London. 

The total level of air passenger demand at airports in Great 

Britain in 1990 outside the London area is predicted to be 23 

million to 32 million. Three principal elements are recognized 

in the establishment of a framework for delineating more sharply 
the roles of regional airports: concentration of air services, 
especially international scheduled services, at certain regional 
airports; identification of those airports at which growth of 
regional traffic may be concentrated; and development of 
policies both in relation to the provision of air services and 
otherwise, consistent with a policy of concentration. A wide 
range of measures to divert passenger traffic to regional airports 
is considered. Landside implications of airport developments 
are reviewed, and English, Welsh, and Scottish airports are dis- 
cussed. The future ownership and financing of regional air- 
ports are also considered. 


Seven Years of Train-Air Competition in the New York to 
Washington Passenger Market. R. L. Winestone. Rail 
Passenger Programs Division, Office of Federal Assistance, 
Federal Railroad Administration, U.S. Department of 
Transportation (400 Seventh Street, S.W., Washington, 
D.C. 20590), May 1976, 22 pp. TRIS 141379. 

A total of 21.1 million passenger trips were made in 7 years 

by both the Metroliner and air service on the Washington- 

New York/Newark city pair. The air carriers accounted for 

70 percent of the total or 14.8 million trips. The proportion 

of rail passengers increased from 24.8 percent in 1969 to 

39.3 percent in 1975, and the proportion of air passengers 

fell from 75.2 percent in 1969 to 60.7 percent in 1975. 

Significant competition is noted between Metroliner and 

air service. A special weekend air coach excursion fare 

has not shown any pronounced increase in ridership. In 

March 1975, Amtrak instituted an off-peak roundtrip coach 

fare and a new marketing concept involving replacement of 

old equipment. At the end of 1975, 15 Metroliner and 38 

conventional trains were operating in each direction. A 

combination of factors such as the increased rail and air 

fares, the return of people to their automobiles, and the 
poor economic conditions account for the decreased 
number of common carrier patrons. 


CONSTRUCTION MATERIALS 
AND PRACTICES 


How to Remove Stains From Concrete Surfaces. Journal of 
the American Concrete Institute (Post Office Box 19150, 
Redford Station, Detroit, Mich. 48219), Vol. 73, No. 12, 
Dec. 1976, 664 pp. TRIS 148873. 

Almost any stain can be removed from cured concrete. Treat- 

ments for the removal of the most frequently encountered 

specific stains are listed and include metallic and bitumen 
stains. In the removal of deep iron stains, the surface should 
be soaked with a solution made of one part sodium citrate 
crystals in six parts water. Copper or bronze stains may be 


removed with a paste of sal ammoniac, powdered talc, and 
ammonia water. Ten to 20 percent solution of muriatic acid 
will remove aluminum stains. The details are also given for 
the removal of molten bitumen, emulsified bitumen, cutback 
bitumen tire, grease, lubricating oil, and paint stains. 


Incinerator Residue in Bituminous Base Construction. J. 
Haynes and W. B. Ledbetter. Texas Transportation In- 
stitute, Texas A&M University (College Station, Tex. 
77843), Dec. 1975, 96 pp; available NTIS (Springfield, 
Va. 22161). TRIS 141389. 

The use of incinerator residue as an aggregate in a bituminous 

base pavement (termed littercrete) was studied. A test section 

consisting of the experimental hot-mixed littercrete pavement 
and a conventional hot-mixed asphaltic concrete pavement 
was placed on a city street in Houston. The two pavements 
were covered with a 1%-in (3.8-cm) wearing surface. Samples 
were taken of the loose mix. Cores were taken after compac- 
tion (before traffic), and cores were taken after 6 months in 
service. Results of laboratory and field evaluations show that 
the littercrete pavement meets current specifications for 
asphalt-stabilized materials and littercrete can be constructed 
using conventional equipment and technology. The littercrete 

Pavement is performing as well as the conventional blackbase 

control pavement. The estimated life of the pavement is 10 

to 15 years (limited only by the subgrade). Author. 


Fiber Glass as Main Reinforcement for Concrete Two-Way Slabs, 
Plates, and Beams. E. G. Nawy and G. E. Neuwerth. 
Rutgers—The State University of New Jersey (College of 
Engineering, New Brunswick, N. J. 09803), No. 56, 1976, 
Vilspp. TRIS 141633. 

The use of fiber glass as a means of raising the tensile strength of 

reinforced concrete beams or slabs instead of normal steel rein- 

forcement is examined. Test results indicate that the behavior of 
fiber-glass reinforced concrete elements is predictable. Behavior 
with respect to cracking, ultimate load, and deflection can be 
predicted with the same accuracy as is used in current structural 
practice for concrete reinforced with steel reinforcements. Cri- 
teria have been developed to predict crack width, pattern, and 
midspan deflection for the test slabs; and midspan deflection and 
maximum crack width for the simply supported test beams as 
well as a check of their normal capacities at the limit failure 
state. 


Effects of Bottom Ash Upon Bituminous Sand Mixtures. T. S. 
Shuler. Purdue University, Joint Highway Research Project 
(West Lafayette, Ind. 47907), JHRP-76-11, March 16, 1976, 
120 pp. TRIS 141354. 

A laboratory study conducted on six bottom ash sources at- 

tempted to physically characterize the materials. Mixtures of 

river sand, limestone, and bottom ash from two of the six 
sources were evaluated to determine the effect of ash on the per- 
formance of mineral aggregates when incorporated in a bitumi- 
nous paving mixture. Results indicate that both sources of 
bottom ash aided the mixture in maintaining Marshall stabilities 
when tested in saturated conditions. The first class did little to 
improve the skid resistance or the structural stability. The 
second class improved skid resistance but did not improve sta- 


bility. 


Modelling Permanent Strain Behavior of Unbound Base Course 
Materials: A Review. J. R. Barrett. Commonwealth Scien- 


tific and Industrial Research Organization (Division of Applied 


Geomechanics, 372 Albert Street, East Melbourne, Victoria 

3002), Technical Paper No. 26, 1976, 13 pp. TRIS 144430. 
This paper examines existing data on base course material 
behavior, particularly permanent strain behavior, in an attempt 
to define the variables that affect the recorded material response. 
The models that have been put forward to characterize perma- 
nent strain behavior are often based on a reduced number of 
measured variables. and the discrepancv between model and 
actual behavior is large. The emphasis on characterization 


through static tests often ignores the different structural changes 
that occur under trafficking as well as stress history, reorientation 
of load axes, and compound loading conditions. Some reinter- 
pretation of static tests may help link static and dynamic tests, 
but such proposals should be based on the actual fabric changes 
that occur under the static test-dynamic test and field conditions. 
It is concluded that no model has been put forward that would 
adequately characterize base course material behavior under 
realistic field conditions. Author, 


Investigation of Accelerated Curing of Soil: Lime and Lime-Fly 
Ash-Aggregate Mixtures. F.C. Townsend and R. T. Donaghe. 
U.S. Army Engineer Waterways Experiment Station, Soils 
and Pavements Laboratory (Post Office Box 631, Vicksburg, 
Miss. 39180), Aug. 1976, 118 pp. TRIS 144321, 

The objectives of this investigation were to examine current mix 

design procedures for soil-lime and lime-fly ash-aggregate mix- 

tures and to develop accelerated curing test procedures for 

estimating long-term field strengths. Unconfined compression 
tests were conducted on Vicksburg silt (ML) plus 3 and 5 per- 
cent lime, Vicksburg buckshot clay (CH) plus 5 and 8 percent 
lime, and 90 percent clay gravel and 90 percent sandy gravel plus 

3 or 6 percent fly ash respectively. Representative groups of 

specimens were normally cured at 50 and 72°F each for 7, 28, 

and 56 days; other groups were accelerated cured at 90, 105, and 

120°F each for 1, 3,and 5 days. A mix design approach for 
lime-fly ash-aggregate mixtures based on evaluating the compati- 
bility of the lime plus fly ash and designing a lime and fly ash 
content providing the greatest dry density was found to be unac- 

ceptable. It is recommended that lime-fly ash-aggregate mix 

design criteria be based on achieving acceptable strengths after 

curing the mixture 7 days at 100°F. Procedures for mix design 
evaluation of soil-lime and lime-fly ash-aggregate mixtures are 
presented. Author. 


P.C. Pavement Recycled. Mid-West Contractor (Mid-West Rec- 
ords, Inc., 2537 Madison Avenue, Post Office Box 766, 
Kansas City, Mo. 64141), Vol. 1389, No. 3663, Oct. 1976, 
Ppy Glen Z20" 22) mRismM443ein 

Composite paving with portland cement concrete (PCC) and 

asphaltic concrete aggregates in a 7-in. econocrete base course is 

described. The 1.4-mile project involves about 25,000 yd2 of 
pavement and the processing of the existing pavement through 
two crushing operations to form the major ingredient of the 

“new” pavement. For most of this project only crushed PCC 

with varying amounts of concrete sand was used in the new con- 

crete. This pavement was 9 in. thick. The remaining 5,400 yd2 
of the project was an 11-in.-thick monolithically placed compos- 
ite section. The old pavement was broken, removed, transported 
to the plant site, and crushed initially to a minus 6-in. size. On 
final crushing, the material passed the 1.5-in. screen. Problems 
related to crushing and removal are discussed, and mix designs 
are described. The project demonstrates that the recycling of 

PCC pavement is possible and feasible. 


Further Investigations |nto the Strength of Concrete in 
Structures. S. G. Davis. Cement and Concrete Association 
(Wexham Springs, Slough SL3 6PL England), Technica! Re- 
port 42.514, April 1976, 19 pp. TRIS 141352. 

An investigation was made at five construction sites of the 

strength of in situ concrete and its variation within and between 

structural elements. Comparisons were made between the in situ 
strength and the strength of control specimens to provide 
further data on the magnitude of gamma sub m, the partial 
safety factor for strength of materials. The method of determin- 
ing the in situ strength was the nondestructive technique of 
measuring the ultrasonic pulse velocity. Although the mean in 
situ strengths of most of the columns and walls tested at 28 days 
were found to range between 60 and 70 percent of the corre- 
sponding mean control cube strengths, the strengths had in- 
creased by about 25 percent by 6 months after casting. At 
present the value of 1.5 for gamma sub m seems satisfactory in 


practice. Author. 
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DESIGN OF FACILITIES 


Calculation of Flood Discharges and Flood Hydrographs in 
Kansas. R. L. Smith and G. E. Hauser. Center for Research, 
Inc., University of Kansas (2385 Irving Hill Road-Campus 
West, Lawrence, Kans. 66044), Report FHWA-KS-RD-75-1, 
Jan. 1976, 174 pp; available NTIS (Springfield, Va. 22161). 
TRIS 135920. 

The project developed specific design methodologies for (a) 

calculation of flood frequency relations for both rural and 

urban conditions and (b) calculation of flood hydrographs 

for specified frequencies. The recommended procedures are 

based on the frequency equivalent nonlinear hydrograph 

(FENL-H) method developed at the University of Kansas. 

FENL-H uses a form of the modified rational formula Q = 

XZA. Application of the FENL-H model to 110 Kansas 

basins for which peak discharge records were available during 

a common 17-year period clearly shows that the time of con- 

centration decreases as the rate of rainfall excess increases. 

The data also indicate that the bulk of the unexplained 

variance in current flood frequency equations in Kansas can 

be attributed to a nominal variance in the frequency distri- 

butions of the input rainfall. The design procedures pre- 

sented in the report are believed applicable to watersheds 
ranging in size from 400 acres to 500 square miles. Author. 


Acoustic Emission, Fatigue, and Crack Propagation. T. H. 
Hopwood. Kentucky Bureau of Highways (Division of 
Research, 533 South Limestone, Lexington, Ky. 40508), 
Res. Rept. 457, Oct. 1976, 67 pp. TRIS 148881. 

Acoustic emission was used in conjuction with tensile tests 

to evaluate the condition of structural steel specimens 

subject to various tensile fatigue lives. The results indicate 

that the acoustic emissions detected were the result of plastic 
deformation. There was no apparent relation between fatigue 
history of the steel specimens and the amount of plastic de- 
formation they can accommodate. Further tests revealed 
that acoustic emission has the physical capability of detect- 
ing cracks on large structural steel members. This may prove 
beneficial for the comprehensive testing of steel bridges. 

Author. 


The Load Spectrum for the Fraser River Bridge at New 
Westminster, B. C. R. A. P. Sweeney. American Railway 
Engineering Association Bulletin (American Railway 
Engineering Association, 59 East Van Buren Street, Chicago, 
Il. 60605), Bulletin 658, Vol. 77, June-July 1976, pp. 561- 
577. TRIS 144316; 

The load spectrum used to analyze the bridge is described with 

particular reference to the useful life of the hangers of the main 

380-ft span. Basic train and car crossing data were used to 
define the probable load spectrum that the bridge was subjected 
to from 1904 to 1973 and projected to 1980, at which time the 
traffic was assumed to have reached saturation. Strain measure- 
ments indicated that there was essentially one cycle per car and 
confirmed the assumed impact percentage based on a root-mean- 

square value of a Rayleigh distribution. Cars of more than 80 

tons gross represented more than 85 percent of the traffic in 

1975; 16 percent of the total traffic was in the 120 to 131.5-ton 

range. The experimental field measurements confirmed the 

applicability of the traffic projections to evaluate the stress 
cycles in the bridge members. 


Bond Fatigue Tests of Beams Simulating Pretensioned Concrete 
Crossties. P. H. Kaar and N. W. Hanson. Portland Cement 
Association (Old Orchard Road, Skokie, III. 60076), R&D 
Bulletin RDO42.01R, 1976, 11 pp. TRIS 144310. 

One-hundred and eight tests of rectangular beams simulating 

pretensioned concrete crossties were performed. Repeated 

loads were applied to one of four selected locations near the end 
of each beam. The maximum load was either that required 

to open a crack 0.001 in. wide ar a value of 15 percent greater 


than the crack opening load. Three strand surface conditions 
and two methods of prestress release were used to produce test 
specimens with a wide range of realistic transfer lengths. Con- 
clusions about the effect of load location on the strand transfer 
length necessary to obtain a bond fatigue life of 3 million cycles 
are given. Finally, design recommendations are put forth. 
Author. 


ECONOMICS AND COSTS 


Construction: Where the $ Go. J. Eisen. Mass Transit (538 
National Press Building, Washington, D.C. 20045), Vol. 3, 
No. 11, Dec. 1976, pp. 6-11. TRIS 148870. 

The experience of the Metro in Washington, D.C., is used to 

illustrate how the cost of subway construction has risen in 

recent years and what subway builders can expect in the next 
few years. The cost of completing Metro was estimated before 
the 1969 groundbreaking at $2.5 billion, or an average of $25 
million/mile, completed and equipped. At this writing, Metro 
confronts a new estimate of $5 billion. The upward spiral of 
wages and prices at a time when a downward trend was fore- 
cast coupled with schedule delays is considered to have thrown 
the financial plan into disarray. The causes of delay are listed and 
discussed. Comments are made on the Montreal system of 
contracting (differs from the fixed-price system in the United 

States) and the Swedish approach in which the contractor de- 

signs as well as constructs the tunnel and in which there is total 

interchangeability of jobs among workers. 


ENERGY 


The Demand for Petrol. The National Institute for Physical 
Planning and Construction Research (St. Martin’s House, 
Waterloo Road, Dublin 4), Oct. 1976, 17 pp; TRIS 148860. 

Recent trends in the demand for petrol are analyzed by using 

the technique of multiple regression. The alternative theories 

of demand are tested and appropriate explanatory equations 
are derived. The analysis pointed to three conclusions: 

Consumers react to real and not nominal price changes; petrol 

price elasticity is relatively small, even in the long run; and 

total consumer expenditure has a large impact on demand. It 
is shown that the impact of petrol prices on traffic levels will 
be less than that given by the petrol price elasticity. Since the 
latter has been found to be small, that impact will not be large. 

This relative lack of reaction to petrol price increases may in- 

dicate that motorists cannot readily divert to other modes of 

travel or forego journeys altogether. It is also pointed out 

that traffic forecasts will ultimately depend on the validity of 

the assumptions about trends in gross national product that 

underlie changes in consumer expenditure. 


ENVIRONMENT 


Exterior Vehicle Noise and Its Effects. J.S. Bradley. Road 
and Motor Vehicle Traffic Safety Branch, Transport 
Canada (Tower C, Place de Ville, Ottawa, Ontairo K1A 
ON5 Canada), TP 154, CR 7602, Mar. 1975, 246 pp. 
TRIS 148861. 

This report surveys research pertinent to the problem of 

establishing a rationale for exterior vehicle noise standards. 

In the analysis of the overall problem, it reviews the areas 

of vehicle noise, traffic noise, and the effects of traffic noise 

on people. A bibliography of more than 2000 references was 

compiled, and most of these references have been specifically 
referred to in the report. in this final analysis, it identifies 
the steps involved in arriving at a rationale for future exterior 
vehicle noise levels and determines those areas where further 
research is required to enable quantitative noise-level criteria 
to be precisely established. Author. 


Fundamentals of Air Quality. Greiner Engineering Sciences, 
Inc. (Baltimore, Md.); prepared for Federal Highway Ad- 
ministration, U.S. Department of Transportation (400 
Seventh Street, S.W., Washington, D.C. 20590), Imple- 
mentation Package 76-5, 265 pp. TRIS 148862. 

This report focuses on highway-related air pollution and the 

procedures used in the highway air quality assessment process. 

The major highway-related pollutants are classified, and their 

possible sources and effects are discussed. The origin and 

discharge of motor vehicle emissions and the characteristics 
of the transportation network that affect microscale and 
macroscale air quality are discussed, as well as the procedures 
for the implementation of the Clean Air Act. The collection 
and use of meteorological information for input into mathe- 
matical models are reviewed, and mesoscale and microscale 


_ air pollution analyses and the concept of emission factors are 


outlined. Further chapters discuss air pollution modeling and 
the input required and procedures for establishing the back- 
ground concentrations of pollutants at a specific site. The defini- 
tion of objectives of a site monitoring program and the planning, 
design, and management of the program are also covered. The 
requirements for an air quality assessment report in an environ- 
mental impact statement are presented. 


HIGHWAY TRANSPORTATION 


Do’s and Don'ts of High-Mast Lighting. J. G. Horton. Lighting 
Design and Application (Illuminating Engineering Society, 
343 East Forty-seventh Street, New York, N.Y. 10017), 
Vol. 6, No. 12, Dec. 1976, pp. 5-8. TRIS 147508. 

The basic functions that must be fulfilled by a high-mast lighting 

system are noted, and it is observed that such a well-designed 

system will be superior to all others with regard to energy sav- 
ings. The different problems encountered in designing a high- 
mast lighting system for road interchanges and area lighting as 
opposed to straight roads are outlined. In the former, the sys- 
tem should facilitate the maximum use of peripheral vision, 
there should be uniform illumination of vertical surfaces with 
avoidance of silhouetting, and direct glare should be controlled 
as much as possible. This implies directional lighting, and not 
the maximum number of lumens on everything. Reflected glare 
from a wet or shiny pavement should be avoided. Metal halide 
and high-pressure sodium lamps are considered the best. Lumi- 
naires with an optical train consisting of the light sources and 
reflector system are preferred. With regard to maintenance, the 
system that uses a carriage that climbs up the mast is favored. 


Three Traffic Signal Control Philosophies Applied to an 
Arterial Traffic System. S. E. Moore and others. Proceed- 
ings of Eighth ARRB Conference, University of Western 
Australia (Nedlands, West Australia 6009, Australia), Aug. 
23-27, 1976, Session 22, pp. 1-9. TRIS 148442. 

The comparison of three methods of traffic signal control— 

DMT-strategic control, optimized fixed-time, and isolated 

operations—showed that in peak hours DMT-strategic control 


_(based on the dynamic control philosophy) gave a 35 to 39 per- 


cent improvement in journey time for vehicles on the main 
through route over optimized fixed-time control. In the early 
morning and late evening periods DMT-strategic control gave 
24 and 35 percent statistically significant improvements re- 
spectively over optimized fixed-time control. During the 
business hours no statistically significant difference in average 
journey time was found between these two methods of control. 
These improvements were achieved along with overall Improve- 
ment in side street delay and travel time of vehicles entering 
and crossing the system. Analysis of bus-passenger movement 
within the system showed that no bus progression was obtained 
with either DMT-strategic contro! or optimized fixed-time 


control. 


PUBLIC URBAN TRANSPORTATION 


Assessment of Operational Automated Guideway Systems: 
AIRTRANS, Phase |. R. Kangas and others. Office of 
Research and Development, Urban Mass Transportation 
Administration (Washington, D.C. 20590), UMTA-MA-06- 
0067-76-1, Sept. 1976, 294 pp; available NTIS (Spring- 
field, Va. 22161). TRIS 148872. 

This report presents the results of an evaluation study of 

AIRTRANS, a unique, automated-guideway system located at 

the Dallas-Fort Worth Airport. AIRTRANS, which was de- 

signed to move passengers, employees, baggage, mail, trash, 
and supplies, comprises 13 miles of single-lane guideway and 

68 vehicles and serves 53 stations at different points in the 

airport complex. As a pioneering project, AIRTRANS did 

not have an extensive data base to build on, and consequently 

some problems arose attributable to insufficient system plan- 
ning, analysis, organization, specification, and optimism about 
schedules and component reliability. Although AIRTRANS 
was found to be impressive and commendable, it could be 
more efficient and effective and is being constantly improved. 

The report provides information useful to planners, designers, 

developers, and operators of automated transit systems for 

intraairport and other applications. Author. 


Trip Dependability in Automated Guideway Transit Systems. 
M. C. Waddell and M. B. Williams. Applied Physics 
Laboratory, Johns Hopkins University (Baltimore, Md.), 
Report CP 050/TPR-037, Oct. 1976, 86 pp. TRIS 144332. 

The public acceptance of automated guideway transit systems 

will require that they provide dependable service. An important 

component of dependability is the capability to restore service 
and minimize delays to passengers when an equipment failure 
occurs. The control and reconfiguration of the system under 
such circumstances are called failure management. This report 
examines the possible responses to a failure that failure manage- 
ment might undertake and identifies the information needed to 
implement them. A framework for quantitatively evaluating 
various strategies is indicated, and a method for relating the 
performance of the strategies to equipment failure rates is 
provided. Author. 


The Resurgence of Light Rail Transit. Martin Lenow. Transpor- 
tation Engineering Journal, ASCE (345 East Forty-seventh 
Street, New York, N.Y. 10017), Vol. 102, No. TE2, Proc. 
Paper 12131, May 1976, pp. 229-242. TRIS 144328. 

With the development of a new standard light rail vehicle there 

has been an increased interest in light rail systems for com- 

munity mass transit. Light rail transit systems can be tailored to 
the needs of communities having too many passengers for 
successful busing and too few for an elaborate metro system. 

Existing systems, ranging from street running lines to private 

right-of-way cars, illustrate the diverse roles possible. Among 

many uses for the intermediate capacity light rail systems are off 
loading subways, feeding and cross-connecting areas to subways, 
and light car service for initial use on lines expected to grow to 
metro status. Author. 


Personal Rapid Transit 111. University of Minnesota (Minne- 
apolis 55455), June 1976, 506 pp. TRIS 145181. 
An edited version is presented here of the 47 papers, several 
panel discussions, and |uncheon talks presented at the 1975 
International Conference on Personal Rapid Transit. The 
informative session on political perspectives stressed the 
political aspects of the deployment of new transit options. The 
conference clarified the characteristics of automated guideway 
transit systems and noted that support for the development 


and deployment of such systems is largely an educational process. 


Japanese systems highlighted include two guided rapid transit 
systems and three personal rapid transit (PRT) systems. Papers 
on the economics of PRT systems cover the life cycle of new 
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technologies, benefit-cost ratios, and the value of future 
savings. Three papers examine the problem of urban form for 
which PRT systems are most suitable and the kind of changes 
that could be initiated by these systems. Attention is also 
focused on the technology of PRT systems and their 
components. 


Adverse Weather, Reduced Visibility and Road Safety. Orga- 
nisation for Economic Co-operation and Development (2, 
rue Andre-Pascal, 75775 Paris Cedex 16, France), Aug. 1976, 
88 pp. TRIS 144333. 

The report reviews the available data regarding accident 

frequency under reduced visibility due to fog, rain, snow, dust, 

smoke, and meteorological information concerning the frequen- 
cy of those conditions. The report also deals with the various 
available countermeasures that can be directed toward lessening 
the risk of driving in adverse weather. A methodological 
approach to the evaluation of the effectiveness of counter- 
measures is presented, particular attention being given to cost- 
effectiveness studies. Recommendations are presented regarding 
public reaction to alternative remedies that accurately reflect 
existing conditions, and the uniformity of such remedial systems. 

Recommendations related to public lighting, luminous signals, 

high-intensity rear fog lights, low-beam headlights, and reflective 

road surfaces with low specular glare are also presented. 


Improvement of Traffic Flow to Reduce Energy Use: The New 
York State Experience. M. R. Norman and D. H. Bulman. 
Institute of Transportation Engineers (1815 North Fort Myer 
Drive, Arlington, Va. 22209), Compendium of Technical 
Papers, Forty-sixth Annual Meeting, Aug. 1976, pp. 122-132. 
TRIS 144330. 

One of the socioenvironmental benefits that can be realized from 

traffic operation improvement projects is fuel conservation. The 

amount of gasoline conserved has been used to estimate the po- 
tential saving from proposed traffic improvement projects. The 
information derived from these data may be used as additional 
justification for relatively low-cost traffic operation improve- 
ment projects to the state and municipal decision makers. Other 
environmental objectives, such as smoother traffic flow and de- 
creased noise and air pollution, can be obtained through traffic 
engineering improvements. 


MAINTENANCE 


Measurement of Skidding Resistance: Part |—Guide to the Use 
of SCRIM, J. R. Hosking and G. C. Woodford. Available 
Library, Transport and Road Research Laboratory (Crow- 
thorne, Berkshire RG11 6AU England), Report 737, 1976, 
23 pp. TRIS 148871. 

A road-testing vehicle, SCRIM, has been developed by the U.K. 

Transport and Road Research Laboratory to provide a routine 

method of measuring the resistance to skidding (SFC) of wet 

roads. This report outlines the basic principles underlying the 
design of SCRIM, describes the vehicle, test wheel, recording 
system, and water supply, and discusses ways in which the re- 
sults can be analyzed. Causes of variation of SFC measured by 

SCRIM are discussed in relation to both the research work and 

the monitoring of roads for maintenance purposes, and methods 

are recommended that will keep variation to a minimum. An ap- 
pendix gives details of recommended calibration procedures. 

Author. 


The Management and Control of Highway Construction and 
Maintenance in the United Kingdom. J. H. Nicholas. 
Transport and Road Research Laboratory (Crowthorne, 
Berkshire RG11 6AU England), Aug. 1976, 36 pp. TRIS 
148875. 

A brief summary is given of the management structure for the 

highway network in the United Kingdom and of the administra- 

tive procedures used for the initiation, preparation, and execution 


of new works and of maintenance programs. Recent develop- 
ments are dealt with in more detail. These include public par- 
ticipation in planning; techniques for assessing benefits from 

new works in relation to cost; provisional intervention standards 
for maintenance; and techniques for assessing maintenance needs, 
including inspection systems and rating of road condition. Also 
dealt with are the associated engineering developments such as the 
methods for measuring structural and superficial conditions of 
highway pavements and methods (and materials) for providing 
adequate skidding resistance particularly for intense traffic. An 
aspect of management that has received particular attention is 
the control of materials and site methods and the techniques of 
assessing compliance with specification by using a statistical 
approach to allow for the inherent variability of the system. 
Author. 


RAIL TRANSPORTATION 


Improved Controls Needed Over Federal Financial Assistance 

to Railroads. U.S. General Accounting Office (441 G Street, 

N.W., Washington, D.C. 20548), CED-76-161, Nov. 15, 1976, 

55 pp. TRIS 149911. 
Before 1976 direct federal assistance to U.S. railroads was in 
response to specific crises in the midwest and northeast regions, 
and more than $825 million was provided in loans, loan 
guarantees, and grants. Available federal assistance increased 
dramatically with passage of the Railroad Revitalization and 
Regulatory Reform Act of 1976, which authorized about $1.6 
billion in direct assistance available nationwide. Administrative 
and auditing procedures of assistance to date have been examined 
with numerous recommendations on preaward procedures, ac- 
counting, and monitoring of future grants. Although it did not 
find any indication that railroads used federal funds for purposes 
other than intended by legislation, it did question the timing of 
such usage in the light of other working capital. The General 
Accounting Office agrees that the goal of continuing essential 
rail services was met, but stated that the Federal Railroad Ad- 
ministration monitoring did not ensure that this was achieved 
at lowest possible cost to the government. 


Final Standards, Classification, and Designation of Lines of 
Class | Railroads in the United States. The Secretary of 
Transportation, available Office of the Secretary, U.S. 
Department of Transportation (Washington, D.C. 

20590), Jan. 19, 1977, 112 pp. TRIS 149462. 

This report makes three basic modifications in Preliminary 

Standards, Classification and Designation of Lines of Class | 

Railroads in the United States (RRIS 139937). Such 

standards are required by the Railroad Revitalization and 

Regulatory Reform Act of 1976. The modifications are as 

follows: a totally revised defense-essential standard to include 

not only branch lines serving defense installations but also 

needs for a national network of interconnected high-density 
main lines and (b) a classification standard for abandonment 
and rail service discontinuance based on revised Rail Services 

Planning Office and Interstate Commerce Commission re- 

quirements. Neither final density standard nor any other 

standard considers passenger traffic. The final standards have 
been applied to classify the rail system into six distinct 
categories embracing both main lines and branch lines. 


Rail Transportation Requirements for Coal Movement in 
1980. J. Anderson and S. A. Desai. Input Output Computer 
Services, Inc. (Cambridge, Mass. 02138); Office of Trans- 
portation Energy Policy, Transportation Systems Center 
(Cambridge, Mass. 02142), April 1976, 245 pp; available 
National Technical Information Service (Springfield, Va. 
22161). TRIS 149460. 

This rail-oriented coal transportation study is one of a series 

conducted by the U.S. Department of Transportation to 

identify and quantify transportation requirements for energy 


materials. Information provided by these studies will be used 
by government and industry to examine and shape present 
and future transportation policies and related resource alloca- 
tion decisions. The primary objectives of this study are to 
develop and present rail industry estimates of the amount of 
coal that will move by rail in 1980, the additional equipment 
and facilities required to handle the increased traffic, and the 
associated lead times involved. Other key report objectives 
are to describe present coal flows, associated operational 
policies and practices, and interfaces with connecting or 
continuing modes of transportation. When possible, 1974- 
1980 comparisons for these factors are made to illustrate the 


| magnitude and direction of expected changes in levels of 
operations and distribution patterns. 


Rail Planning Manual: Volume !|—Guide for Decision-Makers. 


JWK International Corporation (Annandale, Va. 22003) and 
Roger Creighton Associates (Delmar, N.Y. 12054); Office 
of State Rail Programs, Federal Railroad Administration 
(Washington, D.C. 20590), Dec. 1976, 108 pp.; available 
National Technical Information Service (Springfield, Va. 
22161). TRIS 148595. 
This document is specifically written to assist policy-level 
decision makers to (a) assess potential of rail problems in the 
state, (b) ascertain roles of key participants in possible solu- 
tions, (c) define roles for state and local governments, (d) 
estimate level of effort required in state rail planning, and 
(e) view the situation in the context of industry, users, 
federal, and local areas of concern. Chapter 1 gives a broad 
overview of current problems in the railroad industry and 
resulting issues facing state and local governments. Recent 
federal legislation addressing these problems is also described. 
Chapter 2 gives a range of alternative state policy responses 
in the problem areas of light-density lines and main lines. 
Chapter 3 describes comprehensively how states become 
eligible to participate in federally assisted local rail service 
continuation programs. Chapter 4 provides the coordinator 
of the state rail planning program with guidance for getting 
a program under way. Volume 2 will be developed to assist 
the planner-technician in detailed state rail planning proce- 
dures after the policy-level decision makers have identified 
the state’s level of interest. 


SOILS AND GEOLOGY 


Effect of Horizontal Reinforcement on Stability of Earth 
Masses. M. M. Al-Hussaini and E. B. Perry. Soils and 
Pavements Laboratory, U.S. Army Engineer Waterways 
Experiment Station (Post Office Box 631, Vicksburg, 
Miss. 39180), Technical Report S-76-11, Sept. 1976, 

104 pp. TRIS 149345. 

The objectives of this study were (a) to investigate the un- 

certainties concerning the stress-strain distribution and the 

interrelation between the reinforcement and the surround- 

ing soil and (b) to evaluate the performance of neoprene-coated 

nylon fabric (membrane) versus galvanized steel as reinforcing 
material within a cohesionless soil mass. Based on the in- 
strumentation measurements collected during construction 

and during loading of the structure to failure, it appears 

that the Rankine earth pressure theory provides a good ap- 

proximation for the measured lateral pressure when the 

wall is carrying little or no surcharge load. An improved 

method of defining the effective length of reinforcing tie, 

compatible with full-scale field test results, to be used in 
computing tie pullout should be developed. Field test results 
indicated that the reinforced earth concept provides an 
economical alternative for constructing earth structures. 


Resilient Properties of Subgrade Soils. M. R. Th ompson 
and Q. L. Robnett. Department of Civil Engineering, 
University of Illinois at Urbana-Champaign (Urbana, 


Ill. 61801), Report UILU-ENG-76-2009, June 1976, 

70 pp. TRIS 149343. 
Equipment and laboratory testing procedures for evaluat- 
ing the resilient properties of fine-grained soils were de- 
veloped, and 50 typical Illinois soils were evaluated. 
Current classification procedures do not group fine- 
grained soils into groups with distinctive resilient proper- 
ties. Moisture density conditions and degree of saturation 
significantly influence the resilient properties of fine-grained 
soils. Average resilient properties for various soil classifi- 
cation groups were determined. Regression equations were 
developed for estimating resilient properties based on soil 
characteristics, degree of saturation, and volumetric water 
content. The use of resilient properties in pavement design 
was considered. The stress-dependent resilient properties 
of subgrade soils should be incorporated into the Illinois 
flexible pavement design procedure. California bearing 
ratio does not adequately evaluate the repeated load be- 
havior of fine-grained soils. Author. 


Endochronic Constitutive Law for Liquefaction of Sand. Z. P. 
Bazant and R. J. Krizek. Technological Institute, Depart- 
ment of Civil Engineering, Northwestern University 
(Evanston, III. 60201), Contract Report S-76-9, Aug. 1976, 
24 pp. TRIS 141375. 

A nonlinear constitutive law is developed to describe the 

densification and hysteresis of sand under cyclic loading. This 

law, together with the previously established model for an 
inelastic two-phase medium, gives a realistic prediction of the 
pore pressure buildup and associated liquefaction of sand due 
to cyclic shear. The law is of the endochronic type and consists 
of quasilinear first-order differential equations expressed in 
terms of intrinsic time, which is an independent variable whose 
increments depend on the strain increments. This accounts for 
the accumulation of particle rearrangements measure. The basic 
extensions of this work with regard to the application of 
endochronic theory to metals are due to the fact that sands 
densify on shearing and are sensitive to confining stress; these 
two features are shared with the formulation of endochronic 
theory for concrete. Several typical examples are given to 
illustrate the ability of the developed theory to adequately 
characterize the densification, hysteresis, and liquefaction 
tendency of sands subjected to cyclic shear in laboratory tests. 

Author. 


Centrifuge Model Testing of Soils: A Literature Review. M. M. 
Al-Hussaini. U.S. Army Engineer Waterways Experiment 
Station, Soils and Pavements Laboratory (Post Office Box 
631, Vicksburg, Miss. 39180), Misc. Papers-76-9, June 1976, 
38 pp. TRIS 141366. 

Centrifugal model testing pioneered by the U.S. Bureau of 

Mines, developed in Russia and advanced in both England and 

Japan, has been used to provide a realistic approach for solving 

complex soil mechanics problems. The basic concept of this 

testing technique is to create a scale model similar in every 
respect to a prototype and to subject the model to an accelera- 
tion such that the increase in self-weight stresses is equivalent to 
those at corresponding points in the prototype. With this 
method, the investigator can observe, in a short period of time, 

a sequence of events that is analogous to that occurring in the 

proiotype during a long period of time. Soil modeling using the 

centrifuge is technically attractive and appears to have great 
potential for solving geotechnical problems that cannot be 
solved adequately by conventional means. The Waterways 

Experiment Station offers an ideal environment for the 

establishment of such a facility. Author. 


TRANSPORTATION SYSTEM 


National Transportation Trends and Choices to the Year 2000. 
W. T. Coleman, Jr. Office of the Secretary of Transporta- 
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tion, Jan. 1977, 412 pp; available Superintendent of 

Documents, U.S. Government Printing Office (Washington, 

D.C. 20402). TRIS 147680. 
A projection of the form and direction that the U.S. trans- 
portation system will take during the next 25 years has been 
made as a foundation for the development of a national 
transportation policy; but the report is not itself written as a 
plan of action. The choices faced by the United States in 
dealing with its dominant taxpayer-financed highway system 
are detailed. Transport modes are working at cross purposes 
in terms of a healthy economy and of survival of the cities. 
Airlines and railroads face money shortages needed to main- 
tain existing facilities and to expand. No decline is seen in 
demands for transport services for the remainder of the 
century, and this will impose additional costs on society. 
Petroleum products account for more than 95 percent of 
energy used to operate transportation and transportation 
accounts for more than half the annual petroleum con- 
sumption. Planning efforts may have to be redirected be- 
cause of petroleum shortages, even with development of 
more costly substitute liquid fuels. The following ques- 
tions are raised: How should a democratic society allocate 
current resources between today’s needs and long-term 
problems? When should the public intervene in free- 
enterprise marketplace decisions? How can government 
best institute orderly procedures to make necessary changes 
in public policy, given the near-term impact on persons and 
institutions? 


Responses to Alternatives Analysis Requirements. T. B. Deen 
and R. E. Skinner, Jr. Transit Journal (American Public 
Transit Association, 1100 Seventeenth Street, N.W., 
Washington, D.C. 20036), Vol. 2, No. 4, Nov. 1976, 
pp. 53-71. TRIS 148880. 

The federal policy for alternative analysis of major public 

transportation investments sets forth five principles that, 

based on experiences in Buffalo and San Juan, are not easily 
fulfilled when the planning process is entered in midstream 
with stringent time requirement for completion. It is felt that, 
until the UMTA guidelines for alternative analysis are well de- 
fined, well understood, and applied to planning projects from 
the outset, a difficult adjustment period must inevitably take 
place. The guidelines were developed, in part, to put rapid 
transit proposals from different urban areas in a more consistent 
analysis basis. However, Buffalo and San Juan studies suggest 
that, to do this on even a limited basis, extreme care will be 
required to ensure that qualitative factors that are not easily 
compared are not ignored or deemphasized and that quantita- 
tive measures are genuinely comparable, i.e., developed with 
wholly consistent assumptions representing similar levels of 
uncertainty. 


WATER TRANSPORTATION 


Mitsui-Zonsen Develops Ship Recycling System. Zosen (10 
Ginza Nishi 8 Chome, Chuo-Ku, Tokyo, Japan), Vol. 21, 
Sept. 1976, 34 pp. TRIS 148632. 

A brief description is given of a recently developed ‘‘ship 

recycling system” for facilitating the work in the breaking 

up of ships for scrap. A rationalized system is needed for this 

work because of the number and size of the ships now being 

scrapped; with this Mitsui system, only about one-quarter of 
the person-hours normally required is needed. The system 
uses a scrapping unit, which is equipped with gas-cutting 

and conveying equipment. An operator carries out the cutting 

by remote control from a cabin on a special portal crane on 

which the equipment is mounted; the cabin and the cutting 
machine can be adjusted mechanically in position and 
direction, and the cut away metal, in the form of small scrap, 
is removed by monorail cranes. No staging or floating cranes 


are required. The scrap is taken by conveyors to the recycling 
barge, where it is sorted and finally sheared and pressed. The 
article includes a diagram of the scrapping unit and a photo- 
graph of a model of the system. Features of the system include 
increased safety and, since oily waste can be collected in the 
scrapping unit, prevention of pollution. Author. 


The Cargo Ship of Tomorrow, Future of the 20-Footer, 
Collapsible Containers. J.B. Sherwood. Container News 
(461 Eighth Avenue, New York, N.Y. 10001 Waele IZ; 

No. 1, Jan. 1977, pp. 15-16. TRIS 148514. 

The report presents some definite trends that are considered 

likely to extend in time to liner shipping and containerization 

as a whole. Discussed are the potential for collapsible containers 

and the trend toward 20-ft containers. Sophistication will take 
the form of more specialized equipment, specialized containers 
of all types, faster operating container cranes, and more flexible 
ships. Reduction of cost will be achieved by reduction of labor 
content, greater use of feeder ships, and main-line ships that 
operate at slower speeds and consume less fuel. Author. 


Unusual Construction Method Used to Build UK Dock. E.E. 
Glyn Woods. World Construction (666 Fifth Avenue, New 
York, N.Y. 10019), Vol. 28, No. 12, pp. 46-49, Dec. 1975. 
TRIS 147795. 

Work is reported in which reinforced-concrete wall panels were 

put down before excavating the entrance lock for Bristol’s 

West Dock project in Great Britain. This allowéd gate con- 

struction before excavation was completed. The method was 

adapted from a technique used to build highway underpasses. 

Author. 


Anti-Pollution Valve Aids Salvage. Canadian Shipping and 
Marine Engineering (81 University Avenue, Toronto, 
Canada), June 1976, p. 52. TRIS 148837. 

Following a 4-year research and development program, an in- 

novative antipollution and vent-closure device for use aboard 

all types of liquid-cargo tankers, barges, and ship fuel-storage 
tanks has been patented worldwide. When a vessel using the 
antipollution valve (APV) is submerged because of a disaster, 
hydrostatically timed pressure closes the valve to stop the 

vent or overflow pipes from becoming a source of pollution. 

If the vessel is only partially submerged, as in a grounding, 

the APV can be closed manually to prevent cargo from being 

forced out of the vents by wave action or to help keep the 
disabled vessel afloat. Should a vessel begin to sink, the APV 
automatically admits seawater to equalize the pressure between 
the outside and inside of the tank, thus preventing a pressure 
rupture. When the vessel is on the bottom with tank and out- 
side pressure equalized, the valve remains closed regardless of 
orientation. Under normal operating conditions, the APV 
remains open and permits venting even under adverse condi- 

tions, such as green water over the deck. The APV has a 

quick-connection hookup so that salvage divers can attach a 

hose to pump liquids from the tanks of the sunken vessel, 

enabling salvaging of a virtually intact cargo. After the liquid 
cargo has been removed, the process can be reversed and air 
forced back through the APV into the tanks to assist in lifting 
the vessel to the surface for salvage. Author. 


Jetfoil—A Potential High Speed Marine Offshore Support 
Vehicle. W. M. Schultz. Offshore Technology Conference 
Proceeding, (11a Gloucester Road, London, S.W. 7, 
England), Vol. 2, OTC2632, May 1976, pp. 161-174. 

TRIS 148560. 

In 1975 the jetfoil was introduced into scheduled passenger 

service in Hawaii and Hong Kong. It is a fully submerged 

hydrofoil that uses turbine-powered waterjet propulsion and 
automatic stabilization and control to enable high-speed opera- 
tions in rough seas. Configuration, performance, and economic 
information are presented. Key technical features, results of 
tests, and present operations are discussed. Author. 


THE Transportation Research Board is 
an agency of the National Research 
Council, which serves the National 
Academy of Sciences and the National 
Academy of Engineering. The Board's 
purpose is to stimulate research con- 
cerning the nature and performance of 
transportation systems, to disseminate 
information that the research produces 
and to encourage the application of ap- 
propriate research findings. The Board’s 
program is carried out by more than 
150 committees and task forces com- 
posed of more than 1,800 administra- 
tors, engineers, social scientists, and 
educators who serve without compen- 
sation. The program is supported by 
state transportation and highway de- 
partments, the U.S. Department of 
Transportation, and other organiza- 
tions interested in the development of 
transportation. 


’ 


The Transportation Research Board 
operates within the Commission on 
Sociotechnical Systems of the National 
Research Council. The Council was 
organized in 1916 at the request of 
President Woodrow Wilson as an agency 
of the National Academy of Sciences 
to enable the broad community of 
scientists and engineers to associate 
their efforts with those of the Academy 
membership. Members of the Council 
are appointed by the president of the 


Academy and are drawn from academic, 


industrial, and governmental organiza- 
tions throughout the United States. 


The National Academy of Sciences was 
established by a congressional act of 
incorporation signed by President 
Abraham Lincoln on March 3, 1863, to 
further science and its use for the gen- 
eral welfare by bringing together the 
most qualified individuals to deal with 
scientific and technological problems 
of broad significance. It is a private, 
honorary organization of more than 
1,000 scientists elected on the basis of 
outstanding contributions to knowl- 
edge and is supported by private and 
public funds. Under the terms of its 
congressional charter, the Academy is 
called upon to act as an official—yet 
independent—advisor to the federal 
government in any matter of science 
and technology, although it is not a 
government agency and its activities 
are not limited to those on behalf of 
the government. 


To share in the task of furthering 
science and engineering and of advising 
the federal government, the National 
Academy of Engineering was estab- 
lished on December 5, 1964, under the 
authority of the act of incorporation 
of the National Academy of Sciences. 
|ts advisory activities are closely coor- 
dinated with those of the National 
Academy of Sciences, but it Is inde- 
pendent and autonomous in its orga- 
nization and election of members. 


